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Here and There in This Volume 


At odd times when you are just looking for “something interesting to read,” with- 
out any special plan in mind, this list will help you. With this as a guide, you may 
visit faraway countries, watch people at their work and play, meet famous persons 
of ancient and modern times, review history’s most brilliant incidents, explore the 
marvels of nature and science, play games — in short, find whatever suits your fancy 
of the moment. This list is not intended to serve as a table of contents, an index, or a 
study guide. For these purposes consult the Fact-Index and the Reference-Outlines. 

Pictures You Will Enjoy 


A Wind-blown Sea of Sand 37 

‘The Burghers OF Calais’ ' T ^ 

Colorful Shells from Distant Seas 139 

What Men of Old Saw in the Skies 380-1 

An All-American Bouquet 384a 


For the Reading Hour 

The Apples of Iduna — A . Myth of Scandinavia 56 

Oar, Sail, and Steam— The Picture Story of Ships 149 

How Siegfried Slew the Dragon 176 

One Night in a Garden Spider’s Life 344 

Parent and Child; School and Home 

Safety— A Challenge to Common Sense and Skill 3 

The Schools of the World and Their Work 57 

Sensation and Perception — ^What We Learn Through the Senses 99 

A Useful Art That Can Be Fun no 

Sociology — ^The Study of Human Society 220 

A Yardstick for Measuring Your Ability in Spelling 335 

Around the World with Postage Stamps 363 

The Art of Storytelling and the Storytellers 404 

The Secret of Successful Study 433 

High Lights in History’s Pageant 

The History of Slavery and Serfdom 194 

How Spain Won and Lost the American Southwest 307 

The Ancient Warrior People of Sparta 328 

When All Man’s Tools Were Made of Stone 401 


Travel Views of Lands Across the Seas 


The Scots and Their Country 62 

The Vast Extent and Resources of Siberia 172 

Sicily — “The Fairest Garden of the Mediterranean” 175 
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The Land of African, Boer, and Briton 241 

Spain— Once the Greatest Power in Europe 31 1 

Sweden’s Peaceful Land and Sturdy People 461 

Life in the Mountains of Switzerland 474 

In the Plant and Animal World 

Land Animals That Took to the Sea 88 

Sharks, THE Swift Tigers OF the Sea 134 

The Timid Sheep Whose Coats Keep Men Warm 136 

Creatures That Walk on Their Ribs 205 

The Wonder We Call “Life” 

The Marvelous Framework of the Body igo 

The Skin and Its Functions 192 

Where We Go When We Go to Sleep 198 

Tours Through North and South America 

Canada’s Great Highway to THE Sea 19 

Saskatchewan— A Land of Fertile Fields 46 

The Southern Half of the New World 247 

The “Palmetto State”— Keystone of the South 282 

South Dakota— The “Sunshine State” 295 

Marvels of Science and Invention 

The Vibrations of Matter Galled Sound 236 

What the Spectrum Tells the Scientist 331 

Atom Furnaces in Space 370 

Harnessing the Tremendous Power of Steam 386 

Deadly Craft That Travel Under the Sea 435 

Our Giant Sun and Its Giant Tasks 450 

Guideposts to Literature, Art, and Music 

The Scots Lad Who Became a Great Storyteller 66 

Sculpture — A Record of Human Experience 70 

Shakespeare — His Life, His Art, and His Times 1 18 

Stout-Hearted “R. L. S.” — Teller of Tales 393 

Swift, the Unhappy Genius Who Created Gulliver 468 

Exploring a World of Facts 

Salt — Preservative of Food and Life 29 

The “Seven Wonders” of Antiquity and of Today 104 

Beautiful Silk — Spun by Silkworms 181 

The History of a Cake of Soap 21 1 

Investing Money in Stocks and Bonds 398 
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HERE AND THERE IN THIS VOLUME 


Interest-Questions Answered in This Volume 


Why do people living in the hot Sahara wear woolen 
robes? i6. 

What bird’s nests are used as food? 459. 

Why were stilts invented? 395 picture. 

What animal may be said to walk on its ribs? 205. 
Why did the fruit growers of California import the 
Australian ladybug? 53. 

What causes sound? 236. 

What great interpreter of Bach’s organ music became 
a famous medical missionary? 59. 

How is silver used in photography? 188. 

Why do so many foods not “taste” right when you 
have a cold? 200. 

Why is the swan called the “royal” bird? 459. 

What book written as a satire on human nature has 
become a children’s classic? 468. 

What English writer intended to reform the world but 
is remembered only for his poetry? 141. 

What American novel helped to bring about a war? 
424 - 

How is “salt” related to “salary”? 31. 

For what type of musical composition is Schubert 
especially noted? 58. 

What is “relieP’ in sculpture? 74. 

Why did Shelley write the poem ‘Adonais’? 142. 
What fashion in literary composition did Sir Walter 
Scott set? 66. 

What event stirred a khedive of Egypt to entertain 
more than 6,000 persons? 442 a. 

How do water spiders get air into their nests at the 
bottom of ponds? 346. 

What do “mermaids’ purses” contain? 190. 

How do snakes hear? 209. 

What familiar tree bears leaves of three different 
patterns? 49. 

What fish are hatched out in a pouch in the body of 
the male parent? 87. 

What animal spends nearly its whole life hanging 
upside down? 200. 

Why is a bubble round? 214. 

How many kinds of rattlesnakes are found in the 
United States? 207. 

Where are the Bad Lands and how were they formed? 

295- 

What wars gave importance to sugar beets? 445-6. 
How are wandering sand dunes kept at home? 38. 
Where do temperatures sometimes reach I70°F. or 
more? 1 5. 

What river has “reversing falls” where the water may 
flow in either direction? 18. 

What bean is used for plastics and paint as well as for 
food? 3086. 

Where is the “cold pole of the earth”? 172. 

Would a sea cucumber mtike a good vegetable salad? 

86 . 

Where is bull fighting the national sport? 317. 


What were the seven wonders of the ancient world? 
105, 106 pictures. 

How is silk “weighted”? 185. 

Why do swallows, unlike most birds, travel by day 
when migrating? 458. 

How do spiders travel to islands hundreds of miles 
from the mainland? 344-5. 

Are sponges plants or animals? 353. 

How do we know that saber-toothed tigers once lived 
in California? i. 

Why do sycamores shed their bark? 486. 

Does the flying squirrel really fly? 3596. 

Why isn’t spider thread used for making cloth? 343. 

How do stones tell the progress of man? 401. 

What ancient state had two kings at the same time 
and why? 329. 

Why were Austria, Russia, and France referred to in 
the Seven Years’ War as “the League of Three 
Petticoats”? 107. 

What sea animal propels itself by sucking in and 
squirting out water? 54. 

What is the physical difference between music and an 
unpleasant noise? 238. 

How has science been able to tell what stars are made 
of? 331-2. 

How has man changed the shape and character of 
sheep? 137. 

What has the sun to do with the winds? 450. 

Why is silver tarnished by egg? 447. 

Why can’t a snake close its eyes? 205. 

How do we know that some stars are “dead”? 370. 

If you were traveling 1 50 miles an hour, how many 
years would it take you to reach the sun? 450. 

What influence did Savonarola have on life in Flor- 
ence? 52. 

How did the Bowery get its name? 434. 

How did Sir Isaac Newton find that white light is 
really a mixture of colored lights? 331. 

Who guessed the riddle of the Sphinx? 339. 

How does a stickleback build its nest? 395. 

Where may we see waterfalls four and a half times 
higher than Niagara? 277 picture. 

Why are so many silos cylindrical? i86. 

How are spruces distinguished from pines and firs? 358 
picture. 

From what fish do we get caviar and isinglass? 434. 

Why is the sword considered the “most romantic of 
weapons”? 484. 

How can people “talk” with flags and lights? 1 79. 

For what change in the art of heating was Benjamin 
Franklin responsible? 424. 

How many stars are believed to exist? 370. 

Why do swordfish attack boats and ships? 485. 

Tell briefly how the spice trade has affected the course 
of history. 339. 

Why are some soils “warm” and others “cold”? 228^ 
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KEY TO PRONUNCIATION 

Pronunciations have been indicated in the 
body of this work only for words which present 
special difficulties. For the pronunciation of 
other words, consult the Fact-Index Marked 
letters are sounded as in the following words: 
cape, at, far, fast, what, fpll; me, yet, fem, there; 
ice, bit; row, won, for, not, do; cure, bftt, rude, 
full, bilrn; out; u=French u, German u; gem, 
go] thin, then-, n= French nasal (Jean); zh= 
French j (z in azure), ic= German guttural ch. 
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S ABBATH. It has been said that the Sabbath 
is “a festival not of one city or one coun- 
try, but of all the earth.” A weekly day of rest has 
been found among almost all nations, including the 
ancient Egyptians, Babylonians, Hindus, Persians, 
Greeks, and Homans. 

It has been said that the Hebrews derived their 
Sabbath from the Babylonians, but as observed by 
the Hebrews it acquired a new significance. It was 
a day of rest (the Hebrew shabath means “to rest”), 
but it was also a holy day, a memorial of the com- 
pletion of creation on the seventh day and of the 
dehverance of the Israelites from Egyptian bondage. 
The Hebrew Sabbath is the seventh day of the week 
(our Saturday) and it lasts from sunset on Friday to 


sunset on Saturday. During this time all labor must 
cease; according to the fourth commandment it was 
forbidden also to cause servants or animals to labor. 

Among Christians, the first day of the week, as the 
Lord’s Day, the day of Christ’s resurrection, early 
came to be regarded as more holy than the Hebrew 
Sabbath, and so Sunday came to supersede Saturday 
as a day of rest as well as a day of worship. The church 
transferred many features of the Jewish Sabbath 
to Sunday and designated that day as the Sabbath. 
However, there are some Christian sects which today 
observe the seventh day as their Sabbath. In addi- 
tion to forbidding work on Sunday, many denomina- 
tions discourage the playing of games, attending 
theaters, and similar amusements. The Roman Cath- 
olic Church requires its members to attend Mass each 


Sunday. Mohammedans keep Friday as the 
day for special religious services, but they are 
not required to rest from their labors except during 
the time of the midday prayer (see Day; Week). 
Saber-toothed tiger. In the Old Stone Age 
lived a big cat, more ferocious in appearance than 
any known today. It was the saber-toothed tiger. 
Although no larger than a modern tiger, it had a 
deeper body, shorter and thicker legs, and almost no 
tail. The shoulders and loins bulged with muscles. 
The huge paws had retractile claws three or four inches 
long. But the weapons that make it a symbol of 
primitive ferocity were the two saber-like teeth curv- 
ing down from the upper jaw. They were fully eight 
inches long, and the rear edge of each great fang was 

notched like a file for 
tearing flesh. 

In attacking, this killer 
probably struck with its 
saber teeth as a snake 
does with its fangs, stab- 
bing and tearing its vic- 
tims until they bled to 
death. To keep its lower 
jaw from interfering with 
the blades, this “stab- 
bing cat” must have 
opened its mouth 16 
inches or more. 

Saber-tooths prowled 
all the continents of the 
world except Australia. 
They found plenty to kill 
and eat in North Amer- 
ica, particularly in what 
is now California. There 
they pounced upon pony- 
sized horses, primitive 
camels and llamas, giant 
wolves, and buffaloes 
whose horns measured six feet from tip to tip. They 
even felled elephant-sized ground sloths that had lum- 
bered up from South America along with giant arma- 
dillos and ox-sized glyptodons. Probably they fought 
with the “biting cats” (Felis atrox) which were about 
the size of hons. But they must have avoided the 
imperial elephants that stood 14 feet high. 

Many saber-toothed tigers and their neighbors 
blundered into sticky tar pits where their bones are 
preserved today. The richest yield of their bones has 
come from the Rancho La Brea in Los Angeles. From 
these bones, scientists have been able to reconstruct 
the saber-toothed tiger in form, but the actual color- 
ing and length of its hair are still a guess. Fossilized 
remains have also been recovered from bogs and 
caves in widely scattered areas of the world. 



THE GIANT CAT THAT ONCE ROAMED AMERICA 



Perhaps on the site of the city or farm where you live toda^ the saber-toothed tiger stalked its 
prey thousands of years ago. This painting by Charles R, Knight is displayed in the American 
Museum of Natural History, New York City, and is based on fossil remains found in tar pits. 
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The last of the saber-toothed tigers died about 25,- 
000 years ago, perhaps from starvation, disease, oi the 
cold of glacial periods. The large saber-toothed tiger 
belongs to the genus Smilodon (Greek for “carving 
knife”) of the cat family Felidae. The bones of a 
smaller and earlier saber-tooth (genus Machaerodus) 
have also been found in many parts of the world. 
Sacramento, Calif. The towering dome of the 
statehouse lises hke a golden ciown fiom the center 
of the citj'’ of Sacramento, the capital of California. 
The city is the most important marketing and manu- 
factuiing center of the Great, or Central, Valley of 
northern California. This rich agricultural valley is 
watered by the Sacramento and San Joaquin rivers. 
The Sacramento (Spanish for the “Sacrament”) is the 
state’s laigest river. To the east rises the Sierra 
Nevada, snow-capped the year lound, and to the west 
the Coast Range. The capital occupies a loop near the 
junction of the Sacramento and American rivers. 
Sacramento is 75 miles northeast of San Francisco. 

In 1839 Capt. John A. Sutter sailed up the Sacra- 
mento River from San Francisco Bay and established 
a colony on the present site of Sacramento. He called 
it New Helvetia foi his former homeland, Switzerland. 
Two years later he built a fort to protect his Mexican 
land grant of 11 square leagues. 

On Jan. 24, 1848, James W. Marshall discovered 
gold at Sutter’s sawmill, located at Coloma in the foot- 
hills east of Sacramento. When the word went out to 
the world, it started one of the greatest migrations 
of people ever known. Within a few months Sacra- 
mento became a thriving headquarters for the gold 
seekers. Bret Harte’s stories about their mining camps 
are still read. The same year the streets were laid out 
and the town was named after the river. Six years 
later it became the capital of Cahfornia. 


Clipper ships brought their cargoes of men and 
supplies around the Horn, entered San Francisco Bay, 
and sailed up the river. In the days of the “glorious 
60’s and 70’s” lu.xurious passenger boats plied the 
river between San Francisco and Sacramento. 

The miners used hydraulic machinery to wash out 
the gold. This process washed whole mountainsides 
into the river, i educed the channel to half its depth, 
and caused floods which required levees for control. 

The state’s first railroad linked Sacramento to 
Folsom in 1856. The city became the western terminus 
of the Pony Express in 1860 and of the first trans- 
continental railroad, the Central Pacific, in 1869. 

A wheat boom succeeded the gold rush and the Gi eat 
Valley became a world granary. The reign of wheat, 
however, was short lived. High railroad freight rates, 
competition from Mississippi Valley wheat fields, and 
population growth encouraged more intensive farming. 

With the introduction of irrigation, a new era 
dawned. The valley became one of the most important 
truck-farm areas of the United States, producing a 
wide variety of crops (see California). The city is now 
an extremely important center for fruit and vegetable 
canning. Within 25 miles of Sacramento about one 
half of the nation’s canning tomatoes aie produced. 
The area near the capital is also a great producer of 
rice, hops, almonds, meats, and peaches. About Ij 
million cans are manufactured daily in the city. Other 
important industries are soup, detergents, jet pro- 
pellants, printing, and cartons and boxes. 

Thousands of people work in state and federal gov- 
ernment offices, militar3’^ installations in the area, and 
the huge shops of the Southern Pacific and Western 
Pacific railroads. Transportation is provided by these 
railroads, plus the Sacramento Northern, three air- 
lines, and barges on the Sacramento. The ten-foot 

channel is being deepened 
to create an inland port for 
seagoing freighteis. IMather 
and McClellan Air Force 
bases are neaiby. 

The city is handsomely 
built. Its many fine public 
buildings include the State 
Capitol, the California 
State Library, a state col- 
lege, the Memorial Audito- 
rium, and a stadium seating 
23,000. Sutter’s Fort has 
been restored; its museum 
houses rehcs from pioneer 
and gold-rush days. Crock- 
er Art Gallery has many fine 
art objects. The California 
State Fail is held on the 
fairgrounds. In 1921 Sacra- 
mento became the first city 
in California to adopt coun- 
cil-manager government. 
Population (1950 census), 
137,572. 


SACRAMENTO’S HANDSOME CAPITOL PARK 



Capitol Park m the center of Sacramento is attractively landscaped with more than 1,000 va- 
rieties of trees and shrubs from all over the world. The golden-domed Capitol rises above 
the foliage. The twin buildings house the state offices and the State Library and courts. 
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SAFETY—^ Challenge to COMMON SENSE and SKILL 



Symbolic of the safety movement is the school safety patrol in his white belt and chest band. With arms outstretched, 
he holds back his schoolmates until the street is clear. Children have learned to accept his authority without question. 


oafety. There is an old saying, “Accidents will 
happen,” yet only a few accidents just “happen.” 
Most of them are caused by ignorance, carelessness, 
or lack of skill. 

Babies do not fall out of windows if the window's 
are closed or have strong screens. Skillful automo- 
bile drivers and expert sw'immers rarely have acci- 
dents. People who know' how' to handle electrical 
appliances seldom suffer from electric shock. Very 
few' factory w'orkers get seriously hurt if the company 
has installed proper safety devices and maintains 
a program of safety education. 

Beyond doubt a large proportion of accidents can 
be prevented. Industrial plants w'hich have intensive 
safety programs have cut their accident rate in half 
in only a few years. Safety education in the schools 
began on a national scale in 1922. In the next 29 
years, accidental deaths among children of elementary- 
school age w'ere reduced by 36 per cent. This gain 
W'as made even though the number of automobiles in 
use increased by four times during these years, thus 
greatly increasing possibilities for accident. 

The Tremendous Cost of Accidents 
Despite all that has been done, accidents still cause 
more than 90,000 deaths every year in the United 
States. During the second World War about 275,000 
American military personnel w'ere killed in action, 


but this number and some 80,000 more Americans died 
in accidents. About 9 or 10 million persons are seri- 
ously injured every year. This is about equal to the 
population of both New York City and Philadelphia. 

No one can estimate the loss that these deaths and 
injuries cause the American nation in broken homes and 
in suffering. In terms of money, the loss each year is 
staggering. The amount of income lost by disabled or 
deceased persons is nearly 3 billion dollars. Medical 
care costs nearly another half billion dollars. Added 
to this are administrative costs of insurance of 
one billion dollars. Property damage in motor vehicle 
accidents and by fire totals more than 2 billion. 
Property destroyed and production lost due to occupa- 
tional accidents account for almost another l| bil- 
lion dollars. The total accident bill is nearly 8 bil- 
lion dollars. This represents 8190 for each household. 

Careless Americans 

The United States has a higher accidental death 
rate per 100,000 population than aU but a very few 
countries. This high death rate is due largely to the 
fact that the nation has more automobiles, railroads, 
electrical appliances, and other machines than any 
other country. 

How can w'e prevent accidents? First, w'e can make 
our surroundings safer. We can reduce hazards in our 
homes, w'here one half of all accidents happen. We 
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WHERE SAFETY EDUCATION IS NEEDED MOST 
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3 RESULTS OF SAFETY EDUCATION 


Accidental death rates by age groups 
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1. This graph shows the causes of accidental deaths in the United 
States. The bars representing motor vehicles and railroads 
both include rail crossmg accidents. 2. During the school year 
more children get hurt in or near school than in any other place. 
3. School safety education began in 1922. Since then the acci- 
dent rate for younger children has gone down. The rate for 
older persons, however, remains about the same. 


can reduce hazards in public buildings, streets, trans- 
portation agencies, factories, and mines. Second, we 
can all develop “safety alertness” by following the 
rules laid down later in this article. 

Growth of the Safety Movement 

The first work in accident prevention was under- 
taken by industry. This grew out of the horrifying 
number of accidents that followed the introduction of 
machinery in the 18th and 19th centuries {see Indus- 
trial Revolution). Beginning about 1867, many em- 
ployers in Europe foimed accident prevention associa- 
tions and installed devices to make machinery safer. 
Soon afterward, beginning in England in 1880 with 
the Employers’ Liability Act, laws were passed per- 
mitting disabled workers to sue for damages. These 
were followed by “workmen’s compensation acts,” 
which forced employers to carry insurance for injuries. 
Similar compensation laws were passed in the United 
States, beginning with Maryland’s law in 1902. {See 
Employers’ Liability.) 

In the United States the next great forward steps 
were taken in 19&7, when the Association of Iron and 
Steel Electrical Engineers began to promote safety 
work, and in 1913, when the National Safety Council 
was organized. The Council is a co-operative associa- 
tion which analyzes accident causes and promotes 
safety education. Among the organizations that be- 
long to the Council are local safety councils, auto- 


mobile clubs, schools, industrial associations, chambers 
of commerce; departments of federal, state, and city 
governments; and manufacturing, public utility, in- 
surance, and transpoi tation companies. 

The Schools and Safety Education 
Since the start of safety education on a national 
scale in 1922, many thousands of children have been 
saved from accidental death. In that year one out of 
every eight persons killed by accident in the United 
States was a child between 5 and 14 years old. Now, 
children of this age group contribute on the average 
only about one sixteenth of the total. Their acci- 
dental death rate is lower than that of any other age 
group. In some cities, a program of stressing safety 
education and safety measures has reduced child 
motor-vehicle fatalities by 75 per cent. 

In alarming contrast to this lecord for the younger 
children is the large increase since 1922 in the traffic 
accident death rate for the group which includes 
youths of senior high-school and college age — between 
15 and 24. In the hope of reducing the accident rate 
in this group, safety education is being extended into 
high schools and some colleges and universities. Many 
high schools are now giving courses in driver educa- 
tion and driver training. 

Public Measures to Make Driving Safer 
Nation-wide improvement of highways and of 
traffic regulation has helped to make driving safer. 
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In 1924 Herbert Hoover, then secretary of commerce, 
called the first National Conference on Street and 
Highway Safety. Since that time, the national motor- 
vehicle death rate (based on mileage) has dropped 
more than one-half. Some states and cities have re- 
duced their motor-vehicle death 
rate even more. 

Engineers make traffic sur- 
veys, vdden highways, straight- 
en curves, put up warning signs 
at danger spots, and build di- 
vided highways with controlled 
entrances and exits. They also 
construct separate grades at 
highway intersections and at 
rail-highway crossings. Other 
safety measures include stop- 
and-go lights, one-way streets, 
stop streets, safety islands, low- 
speed limits in business , and 
school areas, and special rules 
for trucks (see Automobile). 

City and state police de- 
partments have devised new pre- 
vention measures by scientific 
study of accident causes. Some 
cities compel traffic violators 
to attend “safety schools” di- 
rected by the police. To reduce 
danger from cars in poor me- 
chanical condition, many states 
and cities require tests for 
brakes, lights, and other equip- 
ment. Cars and tires now are 
built so soundly that mechanical failure is rare except 
through misuse or neglect on the part of the driver- 
Educating and Testing Drivers 

Thousands of organizations are helping to educate 
the public. Newspapers call attention to traffic haz- 
ards and print driving lessons. Magazines and radio 
programs warn drivers and pedestrians of carelessness. 
Insurance companies, gasoline distributors, and auto- 
mobile clubs promote safe driving by booklets, adver- 
tisements, posters, and emblems moimted on cars. 
Through the Automotive Safety Foundation, estab- 
lished in 1937, the automobile industry contributes 
hundreds of thousands of dollars a year to schools and 
organizations for safety training. Parent-teacher asso- 
ciations are especially active in promoting safety 
education in the schools. The Red Cross, 4-H Clubs, 
the Boy Scouts, the Girl Scouts, and the Camp Fire 
Girls also do a great amount of educational work. 

Despite these efforts, traffic accidents are in most 
years the largest single cause of accidental deaths. 
The yearly toll is about one-third of all fatalities. 
By far the greater munber of these accidents can be 
prevented by safety education, as is proved by the 
remarkable records of some trained commercial driv- 
ers. Many safety-trained drivers of trucks and motor 
busses have greatly reduced their accident death rate 
during periods when the death rate for privately 


driven vehicles increased. Many states require drivers 
to pass an examination in driving skill and physical 
fitness to obtain a license to drive. Almost all states 
made large reductions in their motor-vehicle death 
rate from 1937 to 1949. 


Another approach to the traffic accident problem 
has been the study of the “accident-prone” group 
of drivers. These people have far more than their 
share of mishaps. This studj' uses tests to discover 
dangerous mental and emotional weaknesses before 
the driver has ah accident. Many “accident-prone” 
people can improve their driving if they recognize 
their defects and strive to overcome them. 

How the Federal Government Promotes Safety 

The Federal government does much safety work. In 
1950 the president created the Federal Safety Council 
to safeguard government employees from accident and 
health risks. Through its Bureau of Safety, the Inter- 
state Commerce Commission inspects railroad and 
motorbus and truck lines’ equipment to insure safe 
operation. The Civil Aeronautics Board safeguards 
air travelers by examining pilots, inspecting planes, 
and conducting studies in accident prevention. 

Ships must be approved and their officers and 
other personnel licensed by the Coast Guard, and 
seamen must meet requirements authorized by Con- 
gress. The Coast Guard also supervises waterways and 
maintains lighthouses and other aids to navigation. 
It also patrols the North Atlantic to reduce hazards 
from icebergs. The Coast and Geodetic Survey 
charts navigable waters and provides other infor- 
mation for the safety of mariners. 


TESTING A DRIVER FOR REACTIONS TO EMERGENCIES 



How fast can you apply the brakes in an emergency? How accurately do you estimate the 
speed and distance of an oncoming car? Are you excitable? These and other factors that 
mark the safe driver can be tested by the apparatus shown above. It was devised by the 
Yale Bureau of Highway Traffic (formerly Harvard’s Bureau for Street Traffic Research). 


- 6 


SAFETY 

Weather information for ships, railroads, air lines, 
and other transportation agencies is supplied by the 
Weather Bureau. Safe highway engineering is pro- 
moted bj’^ the Public Roads Administration. 

The Foiest Service keeps an army of men at work 
to prevent and check forest fires. Under the direction 
of the army engineeis, a vase flood-prevention pro- 
gram protects life and property 
from the Mississippi and other 
rivers. From the Office of Edu- 
cation, safety literature and 
radio programs are sent to the 
nation’s schools. Statistics com- 
piled by the Bureau of the Cen- 
sus on the causes of accidental 
deaths are important sources of 
information. 

Industrial safety is promoted 
by the Bureau of Labor Statis- 
tics. This bureau studies causes 
of accidents and recommends 
preventive measures, such as 
rest periods for workers, better 
lighting conditions, and protec- 
tion of dangerous machines. 

Accidents in mining, one of the 
most hazardous industries, have 
been considerably reduced by 
the Bureau of Mines. Since 
1941 it has inspected mines, and 
its experimental stations do re- 
search in safe mining and quari y- 
ing methods. The Bureau teaches miners first aid and 
rushes specially trained “mine rescue” crews to 
mine disasters. Danger from dust explosions in mines, 
grain elevators, and other places has been reduced 
by research in the Bureau of Agricultural and Indus- 
trial Chemistry. Safety of materials and design is 
advanced by the National Bureau of Standards, which 
does a vast amount of research, such as testing mate- 
rials for strength and for fire resistance, setting 
specifications for electrical equipment, and develop- 
ing higher standards for building construction. This 
branch of the Department of Commerce is managed 
by distinguished scientists. 

State and Municipal Safety Measures 

Each state has its otvn laws on safety. They are 
administered by such state agencies as the depart- 
ment of labor, the fire department, police, industrial 
commission, division of factory inspection, bureau of 
mines, highway commission, and commerce commis- 
sion. Some laws require fireproof material in certain 
types of building. Others govern installation and 
operation of machinery, requiring, for example, auto- 
matic machinery stops and shields or guards for all 
moving parts that might maim workers. 

Many states enforce national safety codes. These 
are rules drawn for various industries by the Ameri- 
can Standards Association, with the cooperation of 
the National Safety Council, and by other similar 
agencies. Under them, emploj^ers must provide proper 


lighting and ventilation, safety education for work- 
ers, and special equipment for dangerous work. Such 
equipment includes safety helmets for miners, tunnel 
drillers, and steel workers, and shatter-proof goggles 
for metalworkers and woodworkers. 

Cities protect the safety of their people in nearly 
every activity of daily life. Fire departments by 


their prompt work save many lives, and they prevent 
fires by inspecting buildings and neighborhoods for 
fire hazards. When a crime or disaster occurs, police 
in patrol cars and on motorcycles are notified by 
radio so that they can speed to the scene to protect 
the lives of citizens. Police also prevent many acci- 
dents and deaths by enforcing the traffic laws. Build- 
ing departments inspect elevators, stairv'aj^s, boilers, 
and other structural hazards. Water mains, sewer 
pipes, sidewalks, and streets are kept in repair by 
other municipal agencies. Cities are increasing their 
lighting facilities, since good street lighting is an aid to 
traffic safety and a deterrent to crime. To centralize 
these manifold activities, many cities have established 
safety commissions directed by experts knovui as 
safety engineers. 

Growth and Value of Safety Engineering 

Safety engineering is a relatively new profession, 
but it is taught at several universities, and founda- 
tions have been established to extend it. Originally 
it was concerned chiefly with industrial safety, train- 
ing engineers to develop safety devices for machines 
and safe methods of operation. The profession has 
now grown to include traffic and community safety, 
and such training is given to the police departments 
of many cities. 

Safety engineers are also employed by industrial 
companies, for industry has learned that safety means 
profit. Accident prevention in factories saves the time 


LABORATORIES HELP TO MAKE FACTORY AND HOME SAFER 



The National Bureau of Standards, and the Underwriters’ Laboratories, sponsored by the 
National Board of Fire Underwriters, test building materials and appliances. Above, an 
investigator is testing electrical equipment for defects which might cause dust explosions. 
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of both workers and machines, and hence increases 
production. It also brings lower insurance rates. Me- 
chanical hazards have been so reduced that today- 
machinery is involved in only some 12 per cent of 
industrial accidents. The development of automatic 
safety de-vdces is an important factor. Some devices 
stop machinery the instant it reaches a dangerous 
speed. Others halt falhng elevators, blow away poi- 
sonous fumes, or quench fires. Railroad accidents are 
prevented by automatic signal blocks and by air 
brakes. Transport planes ghde to safe landings 
through use of the radio beam and other aids. 

With four fifths of industrial accidents traceable 
in some measure to the “human element,” increasing 


Common Accidents and 

■DUT SAFETY engineers and pubhc agencies can 
do only a part of the work of cutting dovui the 
accident toll. Most of the responsibihty must fall on 
the individual — on you and yom fellow citizens. At 
home and at school, on the road, on the farm, and 
in all out-of-door actmties, the problem of safety is 
chiefly a personal problem. 

“Safety through skill” — that excellent slogan of the 
Boy Scouts — should be the motto of everyone. For 
skill usually means safety. Accidents rarely happen 
to experts. They know the right way to do things and 
the way to avoid unnecessary dangers. 

1. HOME SAFETY 

Home should be the safest place of all, but care- 
lessness makes it one of the most dangerous. Because 
we keep on using tables and chairs as ladders, mis- 
using Mtchen appUances, and lea-vdng things on the 
stairs for someone to trip over, more persons are 
killed in home accidents than in all the factory, mine, 
raihoad, and farm accidents put together. 

How to Guard against Falls 
Falls are the largest single cause of home accidents. 
Stout -window screens and gates at the top of stairs 
■will protect small children against falls from -windows 
and do-wn stairs. Every staircase should have a strong 
handrail and should be well lighted. Loose treads 
and bulging pieces of stair carpet should be fastened 
down. Mops and brooms should be put in closets, 
not left to clutter cellar stairs. A night hght or an 
extension cord reaching to the bed -will save many a 
bump and fall in the bedroom. Small rugs on polished 
floors should be kept from shding by a rubber back- 
ing or by fastening them do-wn, especially when they 
are at the top or the bottom of stairs. A rubber mat 
and a hand grip -will prevent shpping in the bathtub. 
Many kitchen falls can be prevented by smoothing 
warped hnoleiun, and -wiping up spiUed water and 
grease. Avoid using a table or a chair as a makeshift' 
“ladder.” A stepladder must be true to the floor and 
folding legs should be fully extended. 

Safeguards against Burns and Fires 
About three fourths of all fatal bums occur in the 
home. A large number result from careless- use of 
kitchen equipment. Handles of pans should be turned 


stress is being put on safety education of workers. 
About 40 per cent of industrial accidents result from 
falls and from slipshod ways of handhng boxes, tools, 
and other objects. Employers use posters, mo-vies, 
courses for training in the correct use of machines, 
tools, and other elements of the work, and safety 
contests to teach carefulness. Applicants are tested 
for physical fitness for specific jobs. In transport, 
for example, engineers, drivers, and pilots are tested 
not only for general physical fitness, but for color 
blindness as well. Applicants also are tested to find 
whether they belong to the “accident-prone” group 
of people who are hkely to have more accidents than 
others in the same work. 


How to Prevent Them 

inward from the edges of the stove. This is especially 
necessary to protect small children, for bums and 
scalds are among the commonest injuries to them. 
When cooking -with deep fat, one should stand back to 
avoid grease spurts. To avoid steam scalds, hft the 
utensil cover so that the steam escapes from the far 
side of the pan. fFor other safeguards, see the subhead 
“How We Can Help to Prevent Fires” in the article 
Fire Department.) 

Guarding against Electrical Accidents 

Nearly every electrical accident can be prevented 
when you know and remember two things: (1) the hu- 
man body can conduct electric current; (2) any object 
becomes a conductor when it is wet. Severe electric 
shock paralyzes the muscles. If the heart muscles are 
paralyzed, death results immediately. If the lung 
muscles are affected, artificial respiration should be 
apphed at once. 

Before repairing any electrical apphance, discon- 
nect it by pulling the plug from the socket. Merely 
turning off the s-\vitch is not enough, for the switch 
or the -wiring may be faulty, permitting the current 
in the house circuit to give you a shock. Before re- 
pairing waU sockets, lighting fixtures, or other equip- 
ment that cannot be detached from the home circuit, 
shut off the current at the fuse box by remo-ving 
the appropriate fuse or opening the main line s-witch. 
For all electrical work, use tools mth insulated han- 
dles, and avoid touching two -nires or apphances at 
the same instant. Take care not to touch any plumb- 
ing fixture at the same time that you are touching 
a wire or apphance. Do not use both hands to con- 
nect or disconnect an apphance. Modem home -svir- 
ing has become so comphcated that repair work and 
permanent installations should be entrusted only to 
a quahfied electrician. 

^ 'When hands or feet are damp, even -with perspira- 
tion, avoid touching any apphance; and do not switch 
an apphance on or off or touch a -wire when you stand 
on a damp floor. It is best to have waU switches for 
ah bathroom fixtures; if a chain-puh is used, it should 
be fitted -ndth a porcelain or fiber “intermpter.” Do 
not touch a switch and any metal, such as a faucet, at 
the same instant. No electric apphance that requires 
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handling, such as a curling iron or a heater, should 
be used in the bathroom. Every basement fixture 
should be controlled by a push-button switch. When 
using electric washers or other laundry appliances 
in the basement, wear rubbers or stand on a piece of 
dry wood. 

“Live” Wires and Short Circuits 

Never touch a dangling or broken outside wire. 
Any wire, even a radio antenna or telephone line, may 
be “live,” for it may have sagged or fallen against 
a high voltage line. If an outside power line breaks, 
keep people away and notify the electric company or 
the police station. If a person or animal has been 
shocked, do not touch him, but push the wire away 
with a dry piece of wood or a heavy cloth. If possible, 
stand on wood while doing this. Then apply artificial 
respiration (see First Aid). 

All wires in the home should be insulated with 
stout covering, since cheap insulation wears rapidly. 
Defective insulation may start a fire by permitting 
exposed wires to touch each other and thus short the 
circuit. Avoid laying wires beneath carpets or over 
nails where rubbing will wear them. All appliances 
should show the seal of approval of the Underwriters' 
Laboratories. Moreover, an appliance should not be 
cleaned with a damp cloth while attached, since it 
may have an unnoticed short. Fluorescent light tubes 
require special handling. Some tubes may release a 
poisonous powder when they are broken. 

When a fuse blows, remove the cause before inserting 
a new fuse. Never use a piece of metal in place of a 
fuse. The substitute will allow the short to continue, 
thus building up a dangerously heavy load of current. 
The same danger arises from installing a larger fuse. 
Most household branch circuits should use fuses of 
not more than 15 amperes. Before replacing a fuse, 
switch off the current. Use only one hand to screw 
the fuse, and keep the other off the fuse box or any 
metal part. 

Protection against Gases and Poisons 

Gases from oil, coal, and gas stoves and from auto- 
mobile exhausts are dangerous hazards. Some of these 
gases can be detected by their odor, but one of the 
deadliest, carbon monoxide, is odorless (see Carbon 
Dioxide and Monoxide). Hence even the smallest 
leaks are dangerous. See that gas cocks are completely 
closed, and if you smell escaping gas extinguish all 
flame, including the pilot light on the gas range, 
and open the windows before looking for the leak. 
And of course, when hunting in the dark for a gas 
leak, use a flashlight — not a match. Gas stoves should 
have vent pipes leading to a chimney or outdoors. 
Furnace fires should be carefully banked at night. 
Hot-air furnaces should be frequently inspected for 
leaks which may admit gas to the register pipes. 
Garage doors should be opened before an automobile 
engine is started. 

The best safeguard against poisons is to “watch 
what you are doing.” Before using medicine, read the 
label. All poisonous materials — such as certain medi- 
cines, ammonia, caustic soda, and lye — should be 


locked in a box and put out of reach of young chil- 
dren. (For antidotes, see First Aid; Poisons.) 

Importance of Clean Yard and Walks 

In icy weather walks should be spread with ashes, 
sand, dirt, or salt. Put rakes and other tools where 
they will not trip people. Remove “collision” hazards 
— ^take down the clothes line before dark and prune 
bushes back from walks and doors. Nails, broken 
glass, and other trash should be put in a basket. 

2. SCHOOL SAFETY 

Many schools have Junior Safety Councils or other 
student organizations which act as steering commit- 
tees for safety work through the school. Safety patrols 
from the upper grades prevent traffic accidents by 
directing pupils to cross the streets near the schools 
at the right times and places. (A handbook telling 
how to organize councils and patrols may be obtained 
for a small sum from the National Safety Council, 
425 N. Michigan Ave., Chicago 11, Illinois.) 

But safety at school, as elsewhere, depends most of 
all on the individual. Every child must cooperate by 
forming the right habits, learning the proper skills, 
and “thinking of the other fellow.” 

Falls can be reduced by keeping schoolroom furni- 
ture in orderly arrangement, desk drawers shut, and 
feet beneath the desks. Pencils, pens, scissors, and 
other sharp articles should be kept with ends pointing 
into the desk. As some 20 per cent of accidents in the 
school building occur in halls and on stairs, reduce 
the hazards of falls by walking, not running. 

Gymnasium, Vocational Shops, and Playground 

Obeying orders is one of the chief ways to prevent 
accidents in the gymnasium, where more than one- 
third of accidents in the school building occur. Avoid 
trouble by remembering it is childish to “show off.” 
Do not try new “stunts” till the instructor trains you. 
Wear well-tied shoes with ridged-rubber soles to pre- 
vent slipping. Keys, penknives, pencils, and other 
hard objects should not be carried in gymnasium 
clothes. Do not leave soap on the shower-room floor. 
In the swimming pool, be alert. Before diving, see 
that you will not hit a swimmer. Walk on the rubber 
mat instead of the wet tiles and do not run. 

Swings and other playground equipment should be 
tested each time before being used and defects re- 
ported. Students should ask the instructor for a dem- 
onstration before trying new kinds of equipment. 
When using rings and swings, look to see that no one 
will be struck when the equipment is released. Base- 
ball, “catch,” tag, and other running games should 
not be played near young children. 

Kitefliers must be aware of the danger of getting 
a bad electrical shock if a damp kite string comes in 
contact with a live wire. For the same reason, wire 
should never be used in place of a cord or in con- 
nection with it. If a kite gets tangled around a wire, 
leave it alone. Many fatal accidents are caused by 
trying to get kites down from wires. 

In school laboratories and shops, as in industry, most 
accidents can be prevented by handling equipment 
and machinery correctly. That is why instructors 


SUGGESTIONS FOR AVOIDING ACCIDENTS AT HOME 



1. Disconnect electrical appliances before starting to repair them. 
Keep cords in repair, as frayed insulation and exposed copper 
wires may cause short circuits and shock. 2. Never leave a small 
child alone in the kitchen; he may turn on the gas jets, touch the 
hot burners, or upset cooldng utensils. Turn the handles of pots 
and pans so that he cannot reach them. 3. Use a stepladder — not 
a chair, stool, or box — to hang pictures and curtains or to reach a 
high shelf. 4. Never touch electrical appliances with one hand 


faucet with the other; and especially never use them 
while in the bathtub. Water is a conductor of electricity, and if 
the appliances are faulty the current will travel to the water 
through your bod^. 5. A rubber mat in the bathtub and a hand- 
grip in ^e wall will prevent falls. 6. Keep stairs clear of toys and 
other articl^es. Keep your hand on the bannister. Stairs should 
be well Ughted, and small rugs at top and bottom should be held 
down by mats or by suction devices to keep them from slipping. 
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LEARNING TRAFFIC SAFETY IN SCHOOL 



If these first-grade children obey the rules their city policeman green panel lights, and then to look both ways to make sure that 
is teaching them, they will cross streets safely. The policeman all traffic has halted before they step down from the curb and 
tells them to cross only at comers, to wait on the curb until the start across the street. 


teach certain ways to perform laboratoiy experiments, 
to use tools, and to operate machines. Shoit-cut 
methods aie not “just as good.” In chemical labora- 
tories the chief hazards to guard against are poison- 
ous fumes, explosions, and burns caused by caielessly 
getting too near the almost invisible flame of the 
Bunsen burner. To avoid entangling clothes in shop 
machinery, sleeves should be rolled above the elbows, 
tie lemoved, and work apron fastened securely. Ma- 
chines should be stopped before stock is removed. 
Goggles should be worn for grinding, chipping, weld- 
ing, and lighting a furnace. A solder furnace should 
be opened before lighting to avoid possible explosion 
from gas leakage. When working with a plane or other 
sharp-edged tool, ■push the tool so that the sharp edge 
moves from you- — do not pull it toward you. Hold 
a chisel well up on the handle. Wlien using a screw 
diiver, place it tiue in the screw head and turn it 
slowly; with jerky turns, it may slip and cut your 
fingeis. Before sawing, fasten the stock in a vise. 
Hammer heads and handles should be tight. Tools 
should not project over the woik bench or lie on the 
floor, and spilled oil should be immediately wiped up. 

3. STREET SAFETY 

It takes two to prevent motor-vehicle accidents to 
pedestrians — the driver and the person on foot. Some- 
times even the best diiver cannot avoid an accident 
when a pedestrian acts foolishly or stupidly. Of every 
four pedestrians killed on streets and roads, three 
were violating tiaffic laws or acting in an obviously 


unsafe manner. In this motor age, pedestrians must 
form safe walking habits and they must exercise good 
judgment. Above all, they must have a co-operative 
attitude toward driveis. 

Among the commonest causes of street accidents 
are walking against traffic signals, crossing stieets 
without looking to see if a car is coming, daiting out 
from behind parked cars, and entering or leaving cars 
on the left side. 

Correct Way to Cross a Street 
Cross busy streets only at intersections. Observe 
traffic lights. Before crossing at unprotected cor- 
ners, look in all four directions, not just two, and 
wait if an automobile is coming. Even if the driver 
sees a pedestrian at once, it may take him as much 
as three quarters of a second to apply his biakes. 
Tests show that a driver going 20 miles an hour 
travels about 52 feet before he stops his car; 30 
miles an hour, 100 feet; 40 miles an hour, 164 feet; 
50 miles an hour, 243 feet. 'V\flien streets are wet or 
icy, the driver may not be able to stop in less than 
half a block even at low speed. Daikness more than 
doubles the risk of the pedestrian. It is haider for the 
driver to see at night and harder for the pedestrian 
to judge the speed of an approaching car. It is best 
to wear or carry something white that will show up 
in the beam of the headlight. 

Bicycle Riders and Roller Skaters 
Good bicycle riders must be able to ride without 
wobbling and to make quick stops and turns. A bi- 



11 


SAFETY 


cycle should be equipped with bell or hom, headlight, 
and taillight or red reflector. A white handkerchief 
tied on the upper arm will help drivers at night to 
see a rider at a distance. Cychsts should obey trafiic 
rules, ride along the right curb, travel in single file, 
and signal before turning. Before crossing through 
streets and before riding from alleys, they should 
stop. Special care should be taken at intersections, 
for half or more of rider injuries occur at crossings. 
Good riders do not carry passengers on handlebars 
or try trick riding in traffic. Only foolish riders hitch 
on other vehicles. 

Boiler skaters should practice quick stops and turns. 
They should take off their skates and walk across busy- 
intersections. Skaters should give pedestrians right 
of way and go in single file when passing. 

4. DRIVING SAFETY 

Young motorists have special responsibility to im- 
prove their dri-vdng skills. Studies of traffic accidents 
show that drivers under 20 years of age have some- 
what more than their share of accidents in proportion 
to the number of such drivers. 

The good driver always obeys every traffic law 
and rule of the road (see Automobile). Moderate 
speed is best at all times. Besearch shows that at 
speeds under 20 miles an hour, onl}*^ one rural accident 
in 50 results in death; at speeds of more than 60 miles 
an hour, one in 6 is fatal. Granting the right of way to 
another driver will save many collisions. On long 
trips, eat lightly; and every two hours, get out and 
move about a few minutes. In country driving, watch 
for automobiles conaing from sideroads or farmhouses. 
One should make a complete stop for Uvestock and 
then pass them slowly. 

Handling a Skidding Automobile 

Using the engine as a brake is helpful in stopping 
on wet or icy pavements. This is done by pressing 


on the foot brake mthout disengaging the clutch. 
To stop on slippery pavements apply the brakes 
gently and repeatedly instead of in one continuous 
action. Do not coast down hills but keep the clutch 
engaged. Shift into second speed or low for steep 
hills. Do not apply the brake while going around a 
curve; it may bring on a skid or an upset. Slow donm 
before reaching the curve; then, after your car starts 
the turn, give it more gas. Thus the driving force 
of the rear wheels will offset the tendency to skid 
and sway. 

If skidding starts, braking will only make it worse. 
Instead, accelerate slightly and turn the front wheels 
in the same direction as the skid. If a blowout occurs, 
do not brake but take your foot off the accelerator 
and let the car come to a gradual stop. 

Make it a habit, even on empty roads, to keep over 
on the right-hand side. Never turn out into the 
left-hand lane to pass a car unless you can see that 
no cars are coming toward you. Never try, under 
any circumstances whatsoever, to turn out around a 
car near the top of a hill or on a blind curve. You 
will not be able to see oncoming cars until it is 
too late to avoid a head-on collision, which is usu- 
ally fatal. 

Courtesy to Other Drivers 

Many accidents are caused indirectly by drivers 
who are careful of their own safety but inconsiderate 
of others. If an autoist persistently straddles two 
lanes of a highway, he forces those who want to pass 
into a dangerous situation. And the man who holds 
up traffic behind him by dri-ring at 20 miles an hour 
on a road where the legal limit is 35 or 40 miles may 
consider himself responsible for the accident that 
may result when some exasperated driver in his rear 
takes a risk to get past. The autoist who chooses 
to drive very slowly should keep off the main high- 
ways, or he should watch the road behind in 
his rear-riew mirror, and when he sees he is 
holding up other cars he should turn off the 
road to let them pass. 

5. SAFETY IN OUT-OF-DOOR SPORTS 
Water safety includes knowing how to han- 
dle boats, to swim, to aid swimmers in distress, 
and to remove your clothing and shoes in the 
water. Everyone should learn how to s-wim (see 
Swimming). To avoid the risk of stomach 
cramps, one should not enter the water until an 
hour and a half after a meal. Before diving 
into strange water, swimmers should test it for 
depth, rocks, and weeds. Stay near shore un- 
less you are an expert. A chilly or tired feeling 
means that you should leave the water. Boot 
or leg cramps can usually be cured by rubbing 
briskly while floating. 

Never buck a current or undertow. Swim 
diagonally with a current toward shore; turn 
and go with an undertow, then slant upward 
and swim to the surface. If thrown into water 
while dressed, do not try to swim weighed donm 
by clothes. Take time to breathe deeply, duck 


A PATROL BOY “ARRESTS” AN OFFENDER 



The boy on the left will have to go before the school traffic court for 
running between parked cars. He may be penalized by extra duties or 
loss of privileges. Such courts are useful in safety education. 
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SAFETY FOR THE FARM AND HOME 



To start a saw (above) first guide the < 
flat of the blade with the left thumb. 
Then move the hand out of harm’s way. i 


When climbing or descendmg a ladder f 
(right) always face the ladder and hold | 
on to the sides or rungs with both hands. ! 




Attacks by bulls are a common cause of farm injuries. The farmer should always 
face the animal and lead it by the nose with the aid of a long pole. 


under watei with your eyes open, and 
double up so that you can reach to un- 
tie your shoes. Then remove trousers 
or skirt. Most important of all, avoid 
becoming panicky. Do not try to swim 
ashore fiom an overturned boat even 
if you are a good swimmer. Hold on 
to the boat and wait for help. (For 
correct way to handle boats, see Boats 
and Boating; Canoes and Canoeing.) 

There would be fewer accidents with 
firearms if everyone acted on the as- 
sumption that “a gun is always loaded.” 

The muzzle should be pointed in a safe 
direction — away from people and build- 
ings. It should not be pointed at the 
ground, for a bullet may ricochet. Even 
with the safety on, a gun should not 
be pulled muzzle first from a boat or 
through a fence. The gun should be put 
through the fence before the hunter 
climbs through. "V^Tien a gun is passed 
to someone, the action should be open 
to make sure it is empty. Loaded guns 
should never be taken into a camp or 
into a house. (For other safety lules in 
hiking and camping, see Camping.) 

6. SAFETY ON THE FARM 

Since the farmer has few safeguards 
in his varied work, safety habits are 
even more important to him than to in- 
dustrial workers. Carelessness is the 
chief reason why the accident death rate 
in agriculture is much higher than in 
manufacturing. Machinery accidents 
are among the commonest mishaps on 
a farm. Many of these accidents can 
be prevented by observing simple pre- 
cautions, such as never mounting or dismounting 
from moving tractors or machines. 

Accidents with animals cause many other farm 
mishaps. Even the gentlest stock should be handled 
with care. Sharp tones or jerky movements should 
be avoided. The farmstead should be free of hazards 
from trash and sharp instruments. Pitchforks, scythes, 
and all pointed tools should be put away with points 
downward — not hung from a rafter or tree branch 
where they can fall or be knocked down. 

Lightning hazards can be reduced by equipping all 
farm buildings with well-grounded hghtnmg rods. 
Lone trees, fences, and isolated sheds should be 


avoided in storms, for lightning singles out isolated 
objects as the most direct route to the ground. If a 
person is caught in a sudden thunder-storm it is 
safer for him to stand in the open or to take refuge 
in thick timber. 

When walking on country roads, one should he 
especially careful, for the hazard to pedestrians is 
greater in the country than in the city, especially at 
mght. Some of the most important habits to ac- 
quiie are: (1) walk on the left side facing oncoming 
cars; (2) step off the road when cars are about to 
pass close to you; and (3) at night wear something 
white or carry a light. 


REFERENCE-OUTLINE FOR SAFETY EDUCATION 
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B. Economic loss through accidents S-3, A-512 
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graphs S-4 
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C-249, E-341 


B. Chief measures and agencies of the federal 
government S-5-6, U-359, H-310, picture U-367 

C. State and municipal measures and agencies 
S-5, 6, M-450: fire and police departments F-85- 
91, P-352-6, health service H-308-10, H-300 

D. Safety education in the schools S-4, 8 

E. Private organizations: National Safety Council 
S-4; Red Cross R-87-8, Boy Scouts B-273-8 
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F. Safety engineering profession S-6 

G. Insurance I-168a-&, 169 
III. Safety in industry 

A. Legislation and its enforcement S-4, 5-6: factory 
and labor laws F-10, L-74, C-249; employers’ lia- 
bility E-341; factory inspection H-308; federal 
bureaus S-5-6 

B. Safety devices S-7: brakes B-284-5; electric 
fuses A-173; fireproofing F-92; in mines C-367-8, 
D-23, picture C-369; elevators E-328 

lY. Safety on the farm S-12 

V. Safety in transportation and traffic 

A. Crusade to cut down traffic accidents 

1. Making streets and highways safe S-4r5, 
A-513, R-158a 

2. Driving laws S-5 

3. Educating and testing drivers S-5, A-513 

4. Rules for safe driving S-11, H-304, C-120, 
A-513 

5. Rules for pedestrians, bicycle riders, and roll- 
er skaters S-10-11 

B. Railroads: safety devices R-65, B-284-5: oper- 
ating control sj'stem R-66-7; intersections S-5; 
government inspection S-5 

C. Safety at sea: lighthouses and lightships L-235- 
8; lifesaving service L-225-6; Coast Guard 
C-371-2, 1-8; weather forecasts W-82; ship con- 
struction S-157-9; navigation N-72-80; gyroscope 
G-237-8 

D. Safety in the air S-5: weather forecasting W-82; 
safety devices A-92-5, A-534-5 

VI. Safety at home 

A. Home accident toll S-7 

B. Ways to make the home safe S-7-8 

1. Avoiding falls S-7 

2. Food protection, air and ventilation, lighting, 
plumbing B-346b, H-303-6, P-322 

3. Protection against burns, fires, explosions, 
gases S-7, 8, F-89-91, C-120 

4. Avoiding electrical accidents S-7-8: short cir- 
cuit E-303 

5. Protection against poisons S-8, F-96, P-340-1 

6. Keeping yards and walks clean S-8 

C. First aid P-g4-8 

VII. Safety at school 

A. Accident prevention in classroom, gymnasium, 
vocational shop, and playground S-8, 10 

B. Safety education S-4, 8: learning traffic safety, 
pictures S-10, 11 

VIII. Safety habits for out-of-door sports and recrea- 
tion 

A. Water safety S-11-12, C-63, S-471-3: canoes 
C-1 13-14 

B. Camping C-59-60, 62-3: first aid for snake bites 
S-208 

C. Firearms S-12 

IX. Safeguarding public health 

A. Public Health Service H-308-10, D-4, M-2506, 
M-153, pictures M-156a 

B. Pure food laws P-442-3 

C. Sewerage and waterworks S-110, W-71-4 

D. World Health Organization (United Nations 
agency) H-310, list U-243 

X. Safeguards against fire and floods 

A. Fire prevention roles F-89-91: forest fires 
F-237-8 

B. Flood control F-144-5, M-308, 310, M-3256, T-69 


BIBLIOGRAPHY FOR SAFETY 
Books for Younger Readers 
Allee, M. H. Smoke Jumper (Houghton, 1945). 

Allen, T. H. J. Highway Safety for All (INIcKnight, 1949). 
American Red Cross First Aid Textbook for Juniors (Blakiston, 
1949). 

Andress, J. M. and others. Safe and Healthy Living, 8v. (Ginn, 

1949) . 

Boy Scouts of America. Safety Merit Badge (The Author). 
Brown, M. W. Red Light, Green Light (Doubleday, 1944). 
Buckley, H. M. and others. Road to Safety, 8v. (Amer. Bk. Co., 
1942-43). 

Cannon, F. V. Rehearsal for Safety (Dutton, 1939). 

Gentles, H. W. and Betts, G. H. Habits for Safety (Bobbs, 
1937). 

Kreml, F. M. and others. Public Safety (Bobbs, 1940). 
leaf, Munro. Safety Can Be Fun (Lippincott, 1938). 

Marble, P. R. and Wilson, I. D. Automobile Safety (Amer. Bk. 
Co., 1940). 

Olds, Elizabeth. The Big Fire (Houghton, 1945). 

Sherman, Elizabeth. Let’s Look Ahead - (Children’s Press, 

1950) . 

Stack, H. J. and Huston, G. It’s Fun to Be Safe (Becklej% 1942). 
Stack, H. J. and others. Safety in the World of Today (Beckley, 
1941). 

Tooze, Ruth. Tim and the Brass Buttons (Messner, 1951). 
Turner, C. E. and others. Health, Safety, Growth, 6v. (Heath, 
1941). 

Books for Advanced Students and Teachers 
American Association of School Administrators, Commission on 
Safety Education. Safety Education (The Association, 
1940). 

American Automobile Association. Sportsmanlike Driving (The 
Association, 1948). 

American Red Cross. Life Saving and Water Safety (Blakiston, 
1937). 

American Red Cross First Aid Textbook. (Blakiston, 1945). 
Baarslag, Karl. Coastguard to the Rescue (Rinehart, 1937). 
Blake, R. P., ed. Industrial Safety (Prentice-Hall, 1953). 
Chenowelh, L. B. and Morrison, W. R. Community Health (Ap- 
pleton, 1949). 

Diehl, H. S. Elements of Healthful Living (McGraw, 1950). 
Floherty, J. J. Five Alarm : the Story of Fire Fighting (Lippin- 
cott, 1949). 

Floherty, J. J. Watch Your Step (Lippincott, 1950). 

Girl Scouts of America. Safety-Wise; a Handbook for Leaders 
(The Author, 1950). 

Groman, H. R. Good Mechanic Seldom Gets Hurt (Amer. 
Tech. Soc., 1941). 

Marble, P. R. Home Safety (Amer. Bk. Co., 1940). 

Sax, N. I. Handbook of Dangerous Materials (Reinhold, 
1952). 

Science Service. Atomic Bombing, How to Protect Yourself 
(Wise, 1950). 

Seaton, D. C. Safety in Sports (Prentice-Hall, 1948). 

Silvia, C. E. Manual of Lifesaving and Water Safety Instruc- 
tion (Assoc. Press, 1949). 

Stack, H. J. and others. Careers in Safety (Funk, 1945). 

Stack, H. J. and others. Education for Safe Living (Prentice- 
HaU, 1949). 

Whitney, A. W., ed. Man and the Motor Car (Assoc, of Cas- 
ualty & Surety Cos., 1949). 

Williams, S. J and Charters, W. W. Safety (Macmillan, 1941). 
Useful pamphlets may be obtained from: 

National Board of Fire Underwriters, 222 W. Adams 
Street, Chicago 6, 111. 

National Commission on Safety Education, National Educa- 
tion Association, 1201 16th Street N. W., Washington 6, 

D, C. 

National Fire Protection Association, 60 Batterymarch 
Street, Boston 10, Mass. 

National Safety Council, 425 N. Michigan, Chicago 11, 111. 
Among the periodicals which contain valuable safety ma- 
terial are Today's Health, Public Safety, Safety Education, 
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Sagebrush. Over immense areas of the dry plains 
in the western United States, clumps of gray-green 
sagebrush form the principal vegetation. The best 
known of several species is the common, or bitter, 
sage. Usually it is a dwarf shrub, but it may grow 
to be seven feet or more high. A good growth of this 
plant occurs when the soil is deep, fertile, and free 
from alkah. Common sage is the state flower of 
Nevada, the Sagebrush State. 

Some kinds are called salt sages, because they grow 
in alkahne wastelands. Common sage, bud sage, 
estafiata, and some others make good cattle feed, 
parti culaily in winter and early spring. Several 
species aie useful for control of soil erosion. 

Sagebrush belongs to the genus Artemisia. The 
genus includes various plants known as wormwood. 
Scientific name of common sage, Artemisia triden- 
tata. Tarragon, used as a seasoning, is a European 
species, Artemisia dracuncidus. (For the flavoring 
herb called sage, see Mint.) 

Saginaw, Mich. A site on both banks of the nav- 
igable Saginaw River, just a few miles south of Lake 
Huron’s Saginaw Bay, has made the city of Sagi- 
naw the biggest trading and industrial center of east 
central Michigan. The principal crops raised by 
farmers in the fertile surrounding valley are beans 
and sugar beets. The city’s industries produce a 
wide variety of goods, including baking equipment, 
malleable iron, auto parts, measuring devices, graph- 
ite, and refined sugar (from beets). 

After driving off the Sauk Indians in the 1600’s, 
the Chippewas held the site until they ceded it to 
the United States in 1819. The first white man’s 
fur-trading post was estabhshed here in 1816. The 
city took form as two rival villages, one on each 
bank of the river. Settlers came by boat over Lake 
Huron or by road from Detroit. In 1837 the west 
bank village was incorporated. During the 1830’s 
and 1840’s “lookers” used the villages as bases as 
they searched out valuable timber tracts. As lum- 
bering increased, steam sawmills sprang up along the 
river. A rail fine to Detroit opened in 1863. Rivalry 
between the east- and wesUbank towns ended in 
1889 when the two united as the city of Saginaw. 

Lumbering remained the chief industry until the 
1890’s. Another early industri”^ was the refining of 
brine, taken from wells, to salt. Nearby coalbeds, 
mined during the 1890’s and the early 1900’s, were 
left idle when better quality coal mined at more dis- 
tant points became easily available by lake and rail 
transport. Alost of the city’s present industries have 
grown large since 1900. 

Of interest is the colorful old Schuck Hotel, where 
many pioneer rehcs are displayed. Saginaw has 
about 225 acres of parks, one of which has a zoo. 
Saginaw was granted a new city charter in 1936. Its 
government is the city-manager council type. Popu- 
lation (1950 census), 92,918. {See also Michigan.) 
Sago. The sago in puddings travels far to take 
its place as a dessert on the American dinner table. 
Some of it comes from two South American plants. 


Mala5^a and the East Indies, however, furnish most 
of the world supply. 

Sago is obtained from the starchy soft inner portion 
of the sago palm. These trees grow to a height of 30 
feet or more in low marshy soils. Their strong trunks 
have a hard outer layer nearly two inches thick. In- 
side is a spongy portion which contains the starch 
product. The trees flower only once, when they are 
about 15 years old, and die after maturing their seed. 

To make sago, men cut the trees down just before 
they are ready to flower, for the production of the 
fruit exhausts the starch center. The pith is chopped 
and grated to a powder and mixed with water to 
extract the starch particles. This is kneaded in water 
in a sieve or cloth. The water carries off the starch 
and leaves the woody fiber behind. The starch is 
then allowed to settle and is dried. When pressed 
through a sieve it forms fine pearly grains which are 
the “pearl sago” of commerce. The growers eat it in 
cakes or soup, as an important article of diet. Sago 
is rich in carbohydrates (starch and sugar) and is 
easily digested. A tree may yield 700 pounds of pith. 

The spineless sago palm Metroxylon laeve and the 
prickly sago palm Metroxylon rumphii furnish the 
bulk of the sago exported to Europe and America. 
Saha'RA. Largest of all the deserts is the Sahara 
— a vast, sun-baked land of barren rock, gravel, and 
shifting sand, stretching across northern Africa. A 
burning sun and scorching winds make it the hottest 
region in the world in summer. Palm trees and crops 
can be grown only in patches where springs, wells, 
or a stream relieve the dryness. These fertile spots 
are called oases. 

Extent and Climate of the Sahara 

The Sahara gets its name from the Arabic word 
sahra, meaning “desert.” Larger than the whole 
United States it extends some 3,000 miles from the 
Atlantic Ocean to the Red Sea. Southward it spreads 
an average of 1,000 miles to the region of the Niger 
River and Lake Tchad in the Sudan (see Sudan). Po- 
litically it is not unified. It contains at least a part 
of the following: French West Africa, Spanish West 


SAHARA — LARGEST OF THE DESERTS 



The Sahara spreads over an area in North Africa estimated at 3 
million square miles. It extends southward from the Atlas Moun- 
tains and the Mediterranean coast to the steppes of the Sudan. 
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A SAHARAN ERG AND ITS BILLOWING SAND DUNES 


Here two Saharan nomads and their camel are resting. Notice 
the long rohes with hoods. They can wrap these garments about 


them to keep out the blowing sand. Travelers usually avoid 
dunes regions. Rock and graveled areas offer better footing. 


Africa, Algeria, Libya, Egypt, Sudan, and French 
Equatorial Africa (see Africa). 

The Sahara is one of the earth’s low latitude des- 
erts that extend inland from west coasts in and near 
the tropics (see Deserts). The dry winds that blow 
over the hot land seldom drop rain except where 
mountains force the air upward, cooling it. Elsewhere 
rain falls only when a powerful cyclonic storm in- 
vades the region, bringing a heavy downpour. In 
some areas, such storms may occur only once in ten or 
more years. 

The normally cloudless sky and clear, dry air ex- 
pose the land to the piercing rays of the tropical sun. 
An open, sandy surface may have a temperature of 
170° F. or more. In July the average temperature is 
more than 100° in many places. The land cools rap- 
idly when the sun sets. Temperatures may drop 
30 to 50 degrees. In mnter the thermometer may fall 
below freezing in the northern part of the Sahara, 
and ice may form at night. 


TRAVELERS DRAWING WATER FROM A WELL 



Nomads and caravan drivers plan their journeys to reach a well 
before their water supply runs out. The rim around_ the well 
mouth was built in an attempt to keep out the blowing sand. 


During the hot days, the wind raises little whirl- 
winds of dust, called “waltzing jinns.” At times a 
furious, dust-laden wind, called the sirocco, the 
simoon, or the harmattan, sweeps the land. AATien it 
comes men and animals must find shelter or perish. 

Mountains and Surface Features 

Much of the Sahara consists of a series of table- 
lands, or plateaus, averaging 1,000 feet in altitude. 
Across it from southeast to northwest runs a broad, 
rocky ridge. This chain reaches its greatest general 
elevation in the central Sahara, forming the Ahaggar 
Mountain mass. The highest mountains rise in the 
small Tibesti range to the eastward. Many peaks 
are extinct volcanoes. One cone, Emi Koussi, is 
11,201 feet high. 

In the Sahara are various surface formations de- 
scribed in the Deserts article — rocky uplands, called 
hammadas, broad stretches of gravel, and basins filled 
with drifting sand dunes, called ergs. Though the 
dunes are the most picturesque feature, they occupy 
only about one eighth of the area. Travel routes 
avoid the sand-filled ergs. The Libyan Erg near 
Egypt holds the greatest mass of dunes on earth. It 
covers an area as large as France. The hot sand may 
give rise to the scorching Egyptian khamsin wind. 
Two other huge sandy deserts are Igidi Erg in the 
west and El Erg southeast of the Atlas Mountains. 

The Nile and the Niger rivers cross the edges of 
the Sahara, but there are no other permanent streams. 
Dry stream beds, called wadies, seam the desert. They 
may fill with torrents of water during the rare desert 
downpours so travelers are warned against camping 
in them. Some wadies mark the course of under- 
ground streams, draining from the mountains. Vege- 
tation fringes these courses where the water table is 
near enough to the surface to be reached by plant 
roots. An oasis develops where the water supply is 
sufficient to irrigate crops. Numerous wells and 
springs tap the underground water. 
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A DESERT FILLING STATION 



In the northwestern Sahara, at the base of the At- 
las Mountains, runs a narrow strip of green oases. 
This “Street of Palms” extends southeast 750 miles 
to the foothills of the Ahaggar. Another large well- 
supplied depression, called the Fezzan, lies between 
the Ahaggar and Tibesti langes. 

Plants and Animals of the Desert 
Despite its dryness, the Sahara has scattered plant 
and animal life. Plants and bushes suited to resist 
evaporation send their long roots toward under- 
ground water, and coarse grass giows in widely sepa- 
rated bunches. After the lare lains, a carpet of 
delicate, quick-blooming flowers is spread. 

Though the vegetation is scanty, animals seek it 
eagerly. One Sahara dweller is the addax, or desert 
antelope. It carries a reserve of water in a special 
sac within its body. Bright-colored lizards lie half 
buried in the sand. {See also Plant Life, subhead 
“Meeting Special Problems”; Animals, subhead 
“Securing and Saving Water.”) 

Historic and Prehistoric Past 
The Sahara was not always a parched desert as it 
is today. Throughout the Ice Age, the huge glaciers 
and ice caps of Europe pushed the zone of temperate 
climate southwaid. Prevaihng westerly winds swept 
over the Sahara and made it a rich grassland and 
hunting ground for prehistoric men. Today we find 
many relics of these men. They include stone tools 
and rock carvings on sheltered cliffs and walls of caves. 

The men of those days may have been the ancestors 
of the present Berbers of northern Africa. The Ber- 
bers are an ancient stock of white men, tall and 
slender, with dark eyes and dark, wavy hair. Their 
speech resembles that of ancient Egypt more than 
it does the Arabic of the Mohammedan conquerors 
who came in the 7th century (see Moors). 

Caravans and Outlaws 

By eaily ancient times, the Sahara was diy and hot 
as it is today. The northern coastal strip supported 


wild tribesmen who made trouble for their civilized 
neighbors. The Libyan Desert sent raiders into 
Egypt. The Carthaginians, and later the Romans, 
had to keep a watchful eye on the Numidians. These 
fierce horsemen lived inland in what is now Algeria. 

The vast desert barred travel to central Africa 
During the days of the Roman Empire, however, men 
learned to use the camel for deseit travel (see Camel). 
Berbers fiom the Mediterranean coast filtered south- 
ward. They improved irrigation systems and planted 
date palms. Arabs with long camel caravans crossed 
the Sahara to collect ivory and gold, skins and os- 
trich feathers, and black slaves from central Africa. 
Today many oases are inhabited by Negroes of 
mixed blood, descendants of early slaves. 

The camel provided a perfect mount for the wild 
Tuaregs, a fanatical tribe of Berbers. The Tuaregs 
ranged over the desert plundering the little villages 
and exacting toll from caravans. Only the Tibbu 
remained unmolested, for they live high in the crags 
and valleys of the Tibesti Mountains. Another war- 
like tribe was the Senussi, a Moslem sect of Tripoli. 
The French desert pohce have gradually brought 
law and order to the western Sahara. 

How People Live in the Sahara 

Only a few people live in the Sahara. Some of 
them laise crops on irrigated land in an oasis Others 
tend flocks of goats, sheep, and camels. These heid- 
ers find grass for the stock along the desert’s fiinge 
or where sudden rains have fallen. They live in tents 
so they can move easily as soon as the grass is eaten 
in one place. When they move they use camels to 
cany their household goods (see Nomads). 

The nomads wear long woolen robes called barra- 
cans for protection against the hot sun and stinging 
sand storms. They wear tuibans wound around the 
head and neck and sandals to guard their feet on the 
hot ground. Water is so scarce and precious, they 
rarely use any to take a bath. They eat dates from 
oasis palms and cheese made from the milk of goats 
and camels. Nomads get most of their supplies from 
markets in the oasis villages. They trade wool, hides, 
and some of their animals for dates, coffee, and 
manufactured articles. 

Camels, Cars, and Airplanes 

Through the centuries palm-shaded oases have 
been a port of call for thirsty caravans. Here they 
made long stops to pasture their camels and break 
their long, tiresome journeys. Many of the oases 
grew into little fortified villages. The more important 
ones have a cityhke appearance, with narrow, roofed- 
over streets, and buildings several stories high. With 
the coming of the automobile, gasoline stations and 
small hotels were built. 

Trucks and buses now speed over the tar-covered 
roads or flat gravel surfaces of the desert, but every- 
where in the Sahara the future of transportation be- 
longs to the airplane. Many oases which were once 
only caravan stops aie now linked to the outside 
world by their landing fields. The population of the 
Sahara is estimated at 2,000,000. 
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SAINT-GAUDENS 




Saint augustine, Fla. The oldest 
permanent settlement in the United \ ' 

States is Saint Augustine. It was t 
founded in 1565, 42 years before the ; . 

first English settlement at Jamestown. ^ ^ - 

St. Augustine is situated on a nar- 
row peninsula on the east coast of I 
Florida. Across the bay from the city 
is Anastasia Island. For many years 
it has supplied St. Augustine with 
the building stone coquina — a natural 
rock of tiny shells cemented together. 

Present-day St. Augustine retains 
many features of its long and color- 
ful past. The old part of town spreads 
out from the broad, shady Plaza de la 
Constitucion (Place of the Constitu- 
tion). Old Spanish houses with iron 
grilles and overhanging balconies, castiiio de San 
line the narrow streets. Just outside the small ( 
the old city gates the Spanish for- 
tress, Castillo de San Marcos, faces the bay. The 
weathered fort is now a national monument (see Na^- 
tional Parks). It was begun in 1672 and completed in 
1756. The Spanish kings complained of the cost of its 
upkeep, saying that the fort must be made of gold 
ducats rather than stone. 

The city has many fine hotels. The most noted is 
the Ponce de Leon, built by the pioneer Florida pro- 
moter, Henry M. Flagler, about 1885. Flagler sent 
architects abroad to study Spanish architecture for 
the hotel. He built two other hotels. One is now an 
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Castillo de San Marcos, at St. AuguBtine, Fla., was built by the Spanish between 
1672 and 1756. Its coquina (shell stone) walls are 12 feet thick. At lower right is 
the small oven where shot was heated red hot to set enemy ships afire. 

he bay. The by the many interesting historic relics, the fine cli- 
aent (see Na^- mate, and excellent bathing beaches. The tourist 
completed in business is the chief industry. Other large industries 
;he cost of its are shrimp fisheries and railway-repair shops. Popu- 
nade of gold lation (1950 census), 13,555. 

Saint-gaudens (sant-gd'dem), Augustus (1848- 
nost noted is 1907). A shoemaker’s son freed American sculpture 
■ Florida pro- from the bonds of tradition. He was Augustus Saint- 
Flagler sent Gaudens. Before his time, American sculptors had 
ihitecture for merely followed the style of European artists or had 
ne is now an slavishly copied from the ancient Greeks and Romans. 


ofiice building and the other 
is occupied by the Lightner 
Museum of Hobbies. 

After driving out the 
French colonizers, Pedro 
Men^ndez de Avilas estab- 
lished a Spanish settlement 
here in 1565. During its early 
years, St. Augustine was at- 
tacked time and again by the 
English. Sir Francis Drake 
landed and burned the town 
in 1586. In 1665 it was looted 
and burned by Capt. John 
Davis. English expeditions 
from the Carolinas repeat- 
edly threatened to captme 
St. Augustine. 

The fortified town re- 
mained under Spanish rule 
until 1763, when Spain ceded 
Florida to England. After 
20 years, England returned 
Florida to Spain. Then in 
1821, Spain sold Florida to 
the United States. 

Every year St. Augustine 
welcomes thousands of vis- 
itors. They are attracted 


SAINT-GAUDENS’ ADAMS MEMORIAL 



This magnificent work was commisEioned by Henry 
Adams for his wife’s grave in Rock Creek Cemetery, 
Washington, D.C. The statue is not named but Adams is 
said to have called it ‘The Peace of God’. Saint-Gaudens 
suggested ‘The Mystery of the Hereafter’. 


Saint-Gaudens was born 
in Dublin, Ireland. His moth- 
er was Irish and his father 
French. Six months after his 
birth, the family came to the 
United States. They settled 
in New York, where his 
father continued his trade as 
shoemaker. As a boy August- 
us spent hours in his father’s 
shop making pen drawings of 
the workmen. When he was 
13, he was apprenticed to a 
cameo cutter. At night he 
studied drawing at Cooper 
Union, then at the National 
Academy of Design. 

When he was 19 his father 
sent him to Paris. To sup- 
port himself, Augustus 
worked as a cameo cutter. He 
first studied in a medical 
school where he learned ana- 
tomy in modeling. Then he 
was accepted at the Ecole 
des Beaux-Arts. In 1870 he 
went to Rome to study, 
again cutting cameos. Rome’s 
classical beauty enchanted 
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him, but his first piece of sculpture recalled the heri- 
tage of pioneer America. It was ‘Hiawatha’, which 
now stands at Saratoga. 

In 1873 he returned to New York and executed 
several commissions which brought him acclaim. His 
full-length statue of Admiral Farragut was outstand- 
ing. Unveiled in 1881 in Madison 
Square, its realism marked Saint-Gau- 
dens’ break from convention. He 
taught at the Art Students’ League. 

He was quick to praise his pupils and 
set them an example by his own 
industry. “Sculpture,” he said, “is 
hard labor.” His friends and students 
loved him for his unfailing kindness. 

In 1885 Saint-Gaudens moved to 
Cornish, N. H. He called his studio 
“Aspet,” after his father’s town in 
France. He was elected to the Royal 
Academy in London. When working 
on a portrait statue, he read widely 
about his subject so he might glimpse 
the person’s character. His statues 
seemed to breathe personality. “Life,” 
he said, “is a battle, bitter or friendly 
. . . and to my mind a wholesome one.” 

Chicago has two works by Saint-Gaudens: ‘Lincoln’ (1887) 
in Lincoln Park, and ‘General Logan’ (1897) in Grant Parl^ 
His Garfield Memorial (1895) stands in Fairmont Park, Phila- 
delphia. Boston has the Shaw Memorial (1897). His ‘General 
Sherman’ (1903) is in Fifth Avenue Plaza, New York City. 

Saint john, New Brunswick. When ice has 
closed all the other important seaports of Canada 
except those of the Maritime Provinces, the great 
harbor of Saint John is always open. It lies at the 
mouth of the St. John River on the Bay of Fundy. 
The bay’s great tides, about 25 
feet high at this point, mingle with 
the waters of the river, and so prevent 
the formation of ice. This advantage, 
combined with the short railway haul 
from the interior, serves to strengthen 
the city’s position as one of the chief 
winter ports of Canada. It is the At- 
lantic terminal of the Canadian Pacific 
Railway and is also one of the termi- 
nals of the Canadian National Rail- 
ways, which bring the grain and other 
products of upper and western Canada 
for winter shipment. 

One of St. John’s attractions is the 
natural wonder of the reversing falls in 
the St. John River. When the tide is 
out, the falls flow toward the sea. At 
half tide or slack water they are open 
to navigation both ways. At high water 
or full tide the current flows inward, hence its title 
of Reversing Falls. 

Grain elevators, a large sugar refinery, cotton 
mills, iron and brass foundries, flour and rolling 
mills, saw and wood-pulp mills, woodworking factories, 
and other industrial establishments make Saint John 


one of the chief manufacturing centers of the Maritime 
Provinces. It was the first city in Canada to adopt 
the commission form of government. The name of the 
city and river comes from the fact that Champlain 
landed here in 1604 on the feast day of St. John the 
Baptist. It has been an important city since 1783-84, 
when it received an immigration of 
more than 9,000 loyalists from the 
American Colonies, fleeing the Revolu- 
tion. Population (1951 census) 50,779. 
St. LAURENT (s&h 16 ran), Louis 
Stephen (born 1882). In just seven 
years Louis St. Laurent arose from 
political obscurity to the leadership of 
Canada, He had never held public of- 
fice until December 1941. Yet on Nov. 
15, 1948, he became prime minister. 
He was the second French Canadian 
to achieve that high post. 

He was bom in Compton, Quebec, 
Feb. 1, 1882, the son of a French- 
Canadian father and an Irish mother. 
His father was a storekeeper. As a 
child he spoke only French to his 
father and only English to his mother. 
He studied law at Laval University, 
where he later taught. He became an outstanding cor- 
poration lawyer. In 1908 he married Jeanne Renault of 
Quebec City. They had two sons and three daughters. 

In 1941 the death of Ernest Lapointe had left the 
cabinet and the Liberal party without a French-Cana- 
dian leader from Quebec. Mackenzie IHng, then prime 
minister, asked St. Laurent to fill the cabinet post of 
minister of justice. In Canada all cabinet ministers 
must be members of Parliament. St. Laurent ran 
for election from eastern Quebec. He 
won a large majority in spite of his 
support of national military conscrip- 
tion. As minister of justice he won dis- 
tinction by his investigation of a Com- 
munist spy ring which reportedly had 
knowledge of atomic energy research. 

In 1946 Mackenzie King turned 
over to St. Laurent his own post as 
secretary of state for external affairs. 
St. Laurent attended the sessions of 
the United Nations General Assembly 
and worked to strengthen its organi- 
zation. He became convinced that a 
military alliance was the only way to 
insure peace. As a result, Canada in 
1949 joined the North Atlantic Pact, 
St. Laurent was chosen by the Lib- 
eral party to become its leader in Aug- 
ust 1948. Three months later he suc- 
ceeded Mackenzie King as prime minister. St. Lau- 
rent advocated economic coordination with the TJnited 
States and completion of the Great Lakes-St. Lawrence 
River power and seaway plan. To speed lawmaking 
in Canada, he persuaded the provinces in 1950 to 
study ways to amend the Canadian constitution. 


AUGUSTUS SAINT-GAUDENS 



His vigor and realism revolu- 
tionized American sculpture. 
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The SAINT LAWRENCE— HIGHWAY to the SEA 








Here the mighty St. Lawrence River swings past Quebec on its 
march to the Atlantic. This view from the Chateau Frontenac shows 
the monument erected to Champlain. In 1608 he sailed up the river 
to establish the first Canadian settlement on this site. 


In the volume of its commerce the St. Lawrence is 
one of the world’s most important rivers. Through it 
pass huge shipments of grain that start their jour- 
ney at the western extremity of Lake Superior, 2,350 
miles from the ocean. Petroleum products from the 
south end of Lake Michigan travel 2,270 miles to the 
Atlantic. The river also carries lumber, wood pulp, 
and minerals from the Canadian interior and many 
products from the manufacturing regions of the mid- 
western United States. 

The Varied Course of the River 

On the Canadian shore of Lake Ontario, where the 
river leaves the lake, lies Kingston, an important 
grain-transferring port. A little farther along the 
river widens into a lake, studded with the scenic 
Thousand Islands. Here it passes imder the Thousand 
Islands Bridge. 

It is all clear sailing between Kingston and Pres- 
cott, a distance of 64 miles. But along the 119-miIe 
stretch between Prescott and Montreal the river falls 
223 feet through a succession of rapids. First come 
the Galop and the Long Sault rapids between Pres- 
cott and Cornwall, Ontario. Next comes a 31-mile 
stretch of cahn water through Lake St. Francis, fol- 
lowed by the Soulanges Rapids leading into Lake St. 
Louis, 16 miles long. Finally, between Lake St. Louis 
and Montreal Harbor stretch the Lachine Rapids — 
49 miles of rapids in all. 

SkiUful pilots can manage to take passenger ves- 
sels down these rapids, but most vessels use the 
nine canals which have been biult around the rapids. 
The canals accommodate vessels drawing up to 14 feet 


S AINT LAWRENCE RIVER. French explorers found 
the -St. Lawrence River an invitation into the 
heart of North America. While the English colonists, 
hemmed in by the Appalachian Mountains, stiU hugged 
the coast, the French traveled up the St. Lawrence, 
entered the Great Lakes that feed it, and made their 
way to the Mississippi Valley. 

Jacques Cartier, commissioned by the king of 
France to explore the American coast, discovered the 
river on his second voyage in 1535 (see Cartier). He 
named it the St. Lawrence to honor the saint on whose 
feast day, August 10, he arrived at the entrance. In 
1608, twelve years before the landing of the Pilgrims 
at Pl 3 miouth Rock, Champlain established a perma^ 
nent settlement at Quebec (see Champlain). During 
the following century, LaSalle, Marquette, and Joliet 
explored the Mississippi River valley, giving France 
claim to hundreds of thousands of square miles in 
the New World. 

The St. Lawrence is swollen by the waters of many 
lakes, rivers, and streams. If you trace it back to 
its ultimate source, the quest leads you through the 
Great Lakes to the far end of Lake Superior, then up 
the St. Louis River into Miimesota. But what is ac- 
tually called the St. Lawrence is a comparatively 
short stream — about 740 miles from its beginning at 
the east end of Lake Ontario to Cape Gasp6. From 
this point on the river becomes the Gulf of St. Law- 
rence, which is about 430 miles long. 
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of water. Westbound cargoes of larger vessels must 
be transshipped at Montreal. 

The average width of the river between the Thou- 
sand Islands and Quebec is a little less than two miles. 
Sometimes it narrows to a mile or broadens into a 
small lake. It is about ten miles wide when it sweeps 
past the Isle of Orleans and it broadens to a width of 
more than 90 miles at Anticosti Island at the entrance 
to the Gulf of St. Lawrence. 

At Montreal, the Ottawa River enters the St. Law- 
rence from the northwest. At the junction it divides 
into two folks, between which lies the island on which 
the city is built (see Montreal). Between Montreal 
and Quebec the banks of the St. Lawrence are low and 
fertile. Here agriculture is practised exterrsively. 

Where the Angelus Still Peals 

East of Quebec the St. Lawrence passes through the 
rocky and forest-clad Laurentian Plateau, where 
good farming land is scarce (see Laurentian Plateau). 
Numberless small streams tumble off the plateau into 
the St. Lawrence. Some of them have been harnessed 
for electricity. But aside from a few industrial cen- 
ters, and the areas deforested for lumber and puip- 
wood, the country has remained virtually unchanged 
through the centuries. 

Here the river flows through endless forests of 
white pine, northern spruce, fir, hemlock, tama- 
rack, birch, poplar, ash, maple, and elm. Lazy roads 
wmd through the woods to French-Canadian vil- 
lages where the spinning wheel still hums and the 
Angelus still peals across the land and the river. 
Summer days are long in this northern country, and 
the warmer weather brings the clap and flutter of 
birds’ wings — bank swallows skimming the water, 
gray gulls, white terns, black cormorants, blue her- 
ons, and great unblinking white owls. Among the 
beasts that leave their tracks along the banks are 
the bear, the moose, and the wolf. The sturgeon and 
the eel are the most abundant of edible fish. 


Along the north bank, toward the mouth of the 
St. Lawrence, Indians live much as they did in the 
days of Frontenac. Here and there the shore shows 
their little villages of unpainted shacks, a church, 
a store or two, and a fur-trading post. A boat may 
arrive once a month when the season is open. 

The St. Lawrence Seaway Project 
To make the St. Lawrence navigable for large ships 
from the sea to the Great Lakes, the St. Lawrence 
Seaway Project contemplates increasing the minimum 
depth of all channels to 27 feet. Most of the work 
would have to be done in the area of the rapids be- 
tween Prescott and Montreal. 

The project calls for building a dam at the Long 
Sault Rapids to extend from the upper end of Barn- 
hart Island to the United States mainland. From the 
lower end of the island, a great powerhouse structure 
would stretch across the river to the Canadian bank. 
Here it is planned to use the 92-foot drop in water 
level to generate electricity. New locks would pass 
ships around the main dam. 

The dam between Lake St. Francis and Lake St. 
Louis now produces power for the Beauharnois hydro- 
electric plant. This dam impounds sufficient water to 
provide a navigable channel around the Soulanges 
Rapids. A series of three new locks would permit ships 
to navigate the 83-foot drop in water level. 



Ko ship can navigate the tipper reaches of the St. Lawrence Kiver because of the many rapids there. And though canals and locks 
by>pass the rapids, they will not accommodate vessels of deep draft. But if proposed improvements are carried through, ocean-going 
vessels may ply between Great Lakes cities, which tap the interior resources of the continent and the seaports of the world. 
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Between Lake St. Louis and Montreal Harbor, the 
river drops 48 feet. About ten miles of canals and 
three locks would be needed at this point to pass 
ships around the Lachine Rapids. Beyond Montreal, 
the natural river channel is deep enough for ocean- 
going vessels without building dams or locks. 

The estimated cost of about 600 milUon dollars 
would be divided between the United States and Can- 


ada. The planned hydroelectric installations could 
produce about 2,200,000 horsepower, or about 13 
billion kilowatt-hours, a year. Ontario and New York 
State would share this power. 

The United States and Canada reached an agree- 
ment on the seaway project in 1941. The Canadian 
Parliament approved the plan at once and the United 
States Congress finally passed its bill in 1954. 


Historic ST. LOUIS— COMMERCE and CULTURE 







est'/u-.u 




This view by Fairchild Aerial Surveys shows downtown St. Louis, with the Mississippi River in the background spanned by 
the Municipal Bridge on the right and the Eads Bridge on the left. Notice the six blocks which comprise the Memorial 

Plaza in the very heart of the city. 


QAInt LOUIS (jio'is), Mo. On Feb. 15, 1764, Pierre 
Laclede, a very early French trader from New Or- 
leans, established a post on the Mississippi River to 
promote fur trade vith the Indians to the northwest. 
The settlement lay on the west side of the “Father of 
Waters,” a few miles below the mouth of the Missouri 
River. The Illinois River, about 30 miles to the north, 
was the highway to the Great Lakes region. And 
downstream some 125 miles was the mouth of the Ohio 
River, leading far toward the East. The location 
was a natural focus for the trade of the entire Middle 
West. Out of the little log fort with its cluster of 
dwellings has grown St. Louis — ^the largest city in 
Missouri and one of the nation’s leading industrial 
and commercial centers. 

The Role of Transportation in Its Development 

In this growth, transportation played an important 
part. The city was the great river port of the Central 


Plains in the middle 19th century. Most of its trade 
was carried on by boat, and the levees were the busiest 
part of the city. River traffic declined after 1850, but 
the railroads brought still more business to the already 
thriving city. Today it is second only to Chicago as a 
rail center in the United States. 

Seven bridges cross the Mississippi River to St. 
Louis. One is used exclusively by the railroads. Three 
are combined railroad and highway bridges, and three 
accommodate only vehicular traffic. Eads Bridge, 
completed in 1874, was one of the great engineering 
triumphs of its day. It was designed and built by 
a St. Louis engmeer, James B. Eads. 

With the revival of river transportation in recent 
years the city has resumed its old position as a port. 
Fleets of steel barges ply south to New Orleans, north 
to St. Paul, to Chicago by way of the Illinois Water- 
way, and up the Missouri River to Kansas City. Lam- 



SAINT LOUIS 


22 


bert Field, the municipal airport, handles a growing 
air traffic. The city’s “air conscious” businessmen 
financed Charles Lindbergh’s fiight to Paris in 1927 
in the Spirit of St. Louis. 

Industrial Giant of the Plains 
As the surrounding countryside was turned into 
farms, St. Louis marketed its products and distributed 
to it the manufactured goods of the East. The city 
became a horse and mule market. It also built large 
meat-packing plants which handled increasing num- 
bers of hogs and cattle. With quantities of hides at 
hand and a growing market, St. Louis early became a 
leading center for boot and shoe manufacture. It now 
makes almost one-fourth of the nation’s shoes. The 
fur-trading started by Laclede and his trappers has 
grouTi until St. Louis is now an important market for 
pelts. Other large industries in the city are the manu- 
facture of electrical machinery, automobiles and auto- 
mobile equipment, and streetcars. 

Power for the city’s mills and factories comes from 
the coal beds of southern Illinois, the Mid-Continent 
oil fields^ and the hydroelectric plants at Keokuk, 
Iowa, and Bagnell, Mo. In 1939-40 the city estab- 
lished highly successful smoke-elimination measures. 

The New City and the Old 
The city extends along the river for about 20 miles, 
and westward for almost 10 miles over rolling uplands 
which rise to a maximum height of 900 feet above sea 
level. Streams flowing into the Mississippi have cut 
valleys which provide natural routes for the railroads. 
Factories and warehouses have grown up beside the 
railroads in the valley bottoms, and the retail and 
residential districts occupy the upper levels. East St. 
Louis, just across the river in Illinois, is closely as- 
sociated with the Missouri city. The corporate limits 
of St. Louis were set by the Missouri legislature in 
1876 at 61.4 square miles. The city’s infiuence, how- 
ever, extends throughout its metropolitan area of 
more than 800 square miles. 

The old French town, known as Laclede’s Village, 
extended along the river front between the present 
Municipal and Eads bridges. In this little village the 
vast territory of Upper Louisiana was formally trans- 
ferred from France to the United States in 1804. On 
the site of the first log church is a magnificent cathe- 
dral, consecrated in 1834. Very near it is the court- 
house in which the famous Dred Scott trial was held. 
From the stone auction block at the east door slaves 
were sold before the Civil War. On the river front 
stands Old Rock House, the oldest building in the city. 
Forty square blocks, occupying the site of the original 
village, have been piuchased by the United States 
National Park Service for the Thomas Jefferson Ex- 
pansion Memorial. All buildings save the historic old 
structures have been demolished, and the area is being 
made into a park with a monument to Jefferson and 
the Louisiana Purchase. 

The Civic Center and the Parks 
On the bluffs above the river front is the business 
district. A civic improvement plan, adopted in 1923, 
has remade this part of the city at a cost of more than 


8100,000,000. About 825,000,000 was spent in Tidden- 
ing some 50 miles of streets. A Memorial Plaza cover- 
ing six blocks is the center around which are grouped 
many fine public buildings, including the City Hall, 
Civil Courts Building, Municipal Auditorium, and the 
Soldier’s Memorial. North of the Plaza is the Public 
Library, designed by Cass Gilbert. 

West of this Civic Center stands the Union Station. 
Facing it is a broad plaza created by razing blocks of 
drab tenements. The plaza has a beautiful fountain, 
‘The Meeting of the Waters’, designed by the sculp- 
tor Carl Milles. Eugene Field’s boyhood home, near 
Ead’s Bridge, is owned by the city. 

Forest Park, covering about 1,400 acres, is west of 
the business district. The Louisiana Purchase Exposi- 
tion of 1904 was held here. In the park is the Jefferson 
Memorial Building, which contains the original docu- 
ments of the Louisiana Purchase; the original papers 
of the Lewis and Clark Expedition, which started from 
St. Louis; the trophies given to Charles Lindbergh 
after his flight to Paris; and relics from the Indian 
mounds of the region which gave St. Louis the nick- 
name “the Mound City.” The Zoological Park was 
among the earliest of the cageless type in the United 
States. In Forest Park are also the Art Museum; an 
outdoor municipal theater for summer opera, which 
seats about 12,000; the Jewel Box, a conservatory of 
modernistic design; and the statue of St. Louis, symbol 
of the city. Southeast of Forest Park, adjoining Tower 
Grove Park, is the Missouri Botanical Garden, pop- 
ularly known as Shaw’s Garden. It has one of the 
largest and most notable collections in the world. 

St. Louis has a unique annual celebration called the 
Festival of the Veiled Prophet of Khorassan, which 
was first held in 1878. It is given in mid-October. A 
mysterious “prophet” rules with his “queen,” “court,” 
and “order of knights,” over a two-day carnival, a 
parade, and final ball. His identity is never known. 

History, Culture, and Education 

St. Louis was named for the patron saint of Louis 
XV, of France. From 1770 to 1800 the city was the 
capital of the Spanish territory of Upper Louisiana. 
After the Louisiana Purchase the West was opened 
to settlement, and St. Louis grew rapidly. It was 
incorporated in 1822. German immigrants came in 
large numbers in the first half of the 19th centuiy. 
They sponsored a symphony orchestra and other mu- 
sical societies and helped to establish in St. Louis 
in 1873 the first pubhc kindergarten in the United 
States. Educational institutions in the city are St. 
Louis University (Jesuit), including Maryville College 
of the Sacred Heart; Washington University; and Con- 
cordia Theological Seminary (Evangehcal Lutheran). 
Population (1950 census), 856,796. 

Saint-MIHIEL (sSn-me-yel'), France. In the sum- 
mer of 1918, the Allied armies began to beat back the 
Germans, and the commander in chief, Marshal Foch 
decided upon a huge attack against the northern and 
southern flanks of the main German positions. The 
southern attack was entrusted to the American forces 
rmder General Pershing. 
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ST. PAUL’S BUSINESS DISTRICT ALONG THE MISSISSIPPI RIVER 



Here Kellogg Boulevard, St. Paul’s broad and attractively landscaped main business thoroughfare, skirts the downtown water front; 
The towering skyscraper on the right is the City Hall and County Courthouse. The wooded land on the left is Raspberry Island. All 

along this boulevard vistas of the river enhance the beauty of the city. 


Their task was to paralyze the central portion of 
the German armies by seizing the vital rail and supply 
centers at Sedan and Metz. To do this, however, called 
for enormous strength in men and great quantities of 
ammunition, food, and supplies, and the Germans were 
in a position to cripple the movement of supplies. 
Ever since 1914, they had dominated the main rail- 
road lines from France into Metz, and into Verdun 
in the north, from a wedge-shaped salient with its 
tip at Saint-Mihiel on the Meuse River. The Ameri- 
cans had to free these supply lines for their use before 
they could deliver their main attack. 

To do this. General Pershing formed the American 
First Army under his command on Aug. 19, 1918. On 
the night of September 11, 500,000 men, including 
70,000 French colonial troops, were ready to attack 
at daylight. After four hours of artilleiy bombard- 
ment, the infantry and tanks went over the top, and 
within a day they completed their task. (For map 
and details of the action, see World War, First.) 

The operation captured some 16,000 prisoners and 
443 guns, at a cost of about 7,000 Americans killed and 
wounded. With the supply lines freed, the Americans 
were able to begin the decisive battle of the Meuse- 
Argonne on September 26 (see Meuse-Argonne). 
Saint PAUL, Minn. At the head of navigation on the 
Mississippi River is Minnesota’s capital and second 
largest city. St. Paul lies on both sides of the river, 
which here makes a double curve like a letter S tipped 
over on its face. On the west St. Paul adjoins its 
larger “twin city,” Minneapolis. 


St. Paul grew up around Fort Snelling, which was 
established in 1819 to protect the headquarters of the 
American Fur Company, Its site, where the Minne- 
sota River flows into the Mississippi, had been selected 
in 1805 by Zebulon M. Pike, explorer and army ofii- 
cer, w’ho recognized its military importance as a gate- 
way to the Northwest. Pig’s Eye, the nickname of its 
first settler, the trader Pierre Parrant, was also the 
popular name for the settlement until Father Lucien 
Galtier renamed it St. Paul upon building the first 
church in 1841. 

The early prosperity of the city and of the entire 
Northwest was due in large part to the dynamic James 
J. Hill, railroad and empire builder, who came to 
St. Paul as a young man in 1856 (see Hill). With 
the coming of railroads St. Paul grew rapidly as 
a distributing center. By 1870 it had some of the 
largest wholesale and jobbing houses in the coimtry. 
In recent years traffic on the Mississippi has revived 
with the construction of government dams and locks 
to ensure a nine-foot channel. 

The business section and much of the residential 
area of the city lie on the north bank of the river, 
where the bluffs are lower and less abrupt than on the 
south bank. Third Street, the main business thor- 
oughfare paralleling the river, has been transformed 
into a broad plaza and parkway named Kellogg Boule- 
vard for the statesman Frank B. Kellogg, long a res- 
ident of St. Paul. On this boulevard are the City Hall 
and County Courthouse. The Fourth Street lobby of 
the building is known as the War Memorial Concourse. 
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Its most interesting feature is an onj^x statue of the 
Indian god of peace by Carl Milles, Swedish-American 
sculptor. Also on Fourth Street are the imposing 
Public Librarj' and the James Jerome Hill Eeference 
Library, housed in the same building. 

St. Paul’s varied manufactures include food prod- 
ucts, beverages, refrigerators, hoists and derricks, 
abrasives, telephone equipment, paper and bo.xes, 
plastics, and cosmetics. It is the home of an airline, 
a large storage-batterj’’ firm, and important lumber 
and lumber-products companies. It has a large 
automobile-assembly plant and railroad-repair shops. 
Another big industry is printing, including adver- 
tising specialties. The stockyards and packing 
houses of South St. Paul, a suburb, are among 
the largest in the nation. 

The State Capitol and Other Features 

The State Capitol, on a hill northwest of the river, 
was designed by the famous architect Cass Gilbert, 
who grew up in St. Paul. Sculptmes and murals by 
the nation’s foremost artists adorn it (for picture, 
see Minnesota). Near the Capitol are the State Office 
Building, the Minnesota Historical Society, and the 
St. Paul Institute (a museum of science). 

Two lakes within the city limits and the wooded 
bluffs on both sides of the Mississippi afford attrac- 
tive settings for parks and boulevards. On Summit 
Avenue, one of the finest residential streets, is the 
St. Paul Cathedral. Holman Mimicipal Airport is 
within five minutes’ driving distance of the busi- 
ness district. Good air, rail, and bus transportation, 
fine hotels, and the great municipal auditorium 
attract many conventions to the city. The State 
Fair every fall and the annual Winter Carnival 
bring thousands of visitors. 

In St. Paul are the University of Minnesota’s Col- 
lege of Agriculture; Hamline University (Methodist); 
Macalester College (Presbyterian) ; Concordia College 
(Lutheran) ; and the College of St. Catherine and the 
College of St. Thomas (both Roman Catholic). 

The city was incorporated in 1854 and became the 
state capital in 1858. It has the commission form of 
government. Population (1950 census), 311,349. 
Saint Petersburg, Fla. One of St. Petersburg’s 
daily papers boasts of the city’s many cloud-free days 
by giving away its papers on an 5 ’’ day that the sun 
does not sliine before 3:00 p.m. The city is a favorite 
■\vinter vacation spot for older people; it calls itself 
the “sunshine city.’’ 

St. Petersburg occupies the lower part of the Pin- 
ellas peninsula, halfway down Florida’s west coast. 
On its east is Tampa Bay and on its west, Boca Ciega 
BajL Fine bathing beaches line the shores of both 
bays, and many vacationers journey over the cause- 
ways to bathe on the gulf side of the sandspits that 
form the western boimdary of Boca Ciega Bay. A long 
bridge connects St. Petersburg with Tampa. Much of 
the city’s Tampa Bay frontage has been filled in and 
made into parks. The more than half-mile-long 
recreational Municipal Pier and the city’s airport 
extend into the bay from this shore. Other attrac- 


tions are the spring training fields of the New York 
Yankees and the St. Louis Cardinals. 

The city’s vdde Central Avenue crosses the penin- 
sula from east to west; it is the di\dding line for 
north and south street numbers. Along its busiest 
section the sidewalks are crowded with green benches. 
On these the oldsters group for talk of the weather, 
crops, politics, and such matters. The city’s many 
parks have facilities for shuttlecock, tennis, softball, 
roque, lawn bowls, and other games. 

Before St. Petersburg was founded, the peninsula 
had onlj^ a few scattered farms and fishermen’s huts. 
In 1876 John C. Williams, of Detroit, Mich., bought 
the acreage that is now the center of the city. After 
attempting to farm the land, he decided to sub- 
divide it. He was aided by a Russian exile who named 
the settlement for the czarist capital. A rail line 
connecting vdth northern points reached the com- 
munity in 1888. The town was incorporated with a 
population of 300 in 1892. The peninsula to the 
north developed as citrus-growing land. 

St. Petersburg’s growth as a winter resort began 
about 1911. It established a promotion campaign 
that continues to this day. By 1925 its popu- 
lation had grown to 50,000. During the winter it 
welcomes several times this number of vacationers. 
St. Petersburg has a junior college; its government 
is the city-manager form. The city owns the trans- 
portation sj'stem. {See also Florida.) Population 
(1950 census), 96,738. 

Saint valentine’s day. For centuries Febru- 
ary 14 has been obsen'ed as Saint Valentine’s Da}’. 
Chaucer and other medieval writers speak of it as the 
day when the birds mated. In Shakespeare’s ‘Ham- 
let’ one of Ophelia’s songs is; 

Tomorrow is Saint Valentine’s day 
All in the morning betime. 

And I a maid at your window. 

To be your Valentine. 

Traditionally, Februarj’^ 14 is a day for lovers. In 
medieval times j’oimg people in England, Scotland, 
and France used to assemble on Saint Valentine’s Eve. 
Each person became the “valentine,” or the special 
friend, of the one whose name he drew. It is still 
customary on this date to exchange gifts, many of 
them hearLshaped, as an expression of affection. 
Friends send cards, flowers, and cand 3 ' as greetings. 

In the United States, schools celebrate the da}L The 
children make and give valentines. Simple and inex- 
pensive valentines can be made from Christmas wrap- 
pings, paper doilies, pictures of flowers in maga- 
zines, and from the colored linings of used envelopes. 
Just as in medieval times, all the greetings are often 
placed in a valentine box. 

Of the several saints named Valentine, the most im- 
portant were a Roman priest and a bishop of Terni, 
both of whom were executed in Rome in the 3d cen- 
tury. That their feast day is also the daj' set aside for 
lovers seems to be merety a coincidence. The Roman 
festival Lupercalia, which occurred on Februarj’’ 15, 
maj' be related to the modem celebration. 
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Sal'ADIN (1138-1198). “Before I saw his face I 
was sore afraid, but now that I have seen him I 
know that he mil do me no harm.” These are the 
words of a Crusader who was taken prisoner and 
brought before Saladin, sultan of Egypt and Syria, the 
noblest foe that the knights of the Cross ever en- 
countered. the Mohammedans he was revered 
as a wise ruler, a leader who was able to unite his 
people and turn back the tide of Christian invasion, 
and as a man who embodied the highest virtues and 
ideals of Islam. 

His leadership came at a time when the Moham- 
medan world, without political unity, was sinking 
into decay. Bit by bit, since the First Crusade had 
won Jerusalem for Christendom, the empire of the 
Seljuk Turks, who held the temporal power of Islam, 
had been falling apart. It was not the strength 
and zeal of the Christians so much as the weakness 
of their foes that had kept the Christian Kingdom 
of Jerusalem alive. 

The name of this leader was Yusuf ibn Ayyub, 
and Salah-ed-din (or Saladin) is merely the title 
given him, meaning “Honor of the Faith.” He 
came of that strong and warlike race of Asia Minor, 
the Kurds. His father was governor, under the 
Seljuk Turks, of the province of Tekrit in Armenia. 
Saladin himself rose to prominence early. He was 
sent by Nurredin, the Seljuk sultan of Syria, on an 
expedition to Egypt. This resulted in the winning of 
that land for Nurredin and eventually in the appoint- 
ment of Saladin as vizier of Egypt. YTien Nurredin 
died rebellion broke out against his young heir, and 
Saladin, seizing the opportunity, overran and gained 
control of Syria. The caliph of Egypt had also died, 
and Saladin was now the most powerful ruler in 
Islam. The caliph of Baghdad recognized him as the 
sultan of both Egypt and Syria. 

Saladin’s great purpose was to win back for Islam 
the lands embraced in the Kingdom of Jerusalem. 
When in 1187 one of the Christian leaders broke 
faith, he seized the opportunity to proclaim a Holy 
War. Gathering forces from all parts of Egypt, 
Syria, and Mesopotamia, he overran Palestine. Jeru- 
salem was besieged and captured (1187), and the 
entire Christian kingdom, except Tyre, was con- 
quered. In his taking of Jerusalem, as in all his acts, 
Saladin showed himself chivalrous and merciful. 
There was no such slaughter of nonresisting inhab- 
itants as had marked the taking of the city by the 
Crusaders almost a century before. The captives 
were set free on payment of ransom, and many of 
those who were too poor to pay were given their 
freedom through charity. 

To regain Jerusalem the Third Crusade was 
undertaken by the Christian rulers of Europe, 
notably Philip Augustus of France and Richard I of 
England. The struggle ended Mth Jerusalem and 
all Syria, except the coast line, in the hands of 
Saladin. The treaty of peace signed in 1192, however, 
prortded that Christian pilgrims might freely visit 
the Holy Sepulcher at Jerusalem. 


Saladin was a favorite figure in medieval romance. 
Sir Walter Scott in ‘The Talisman’ has given us 
a noble picture of his chivalry and faithfulness to his 
word, shown particularly in his dealings with his great 
adversary, Richard the Lion-Hearted. 
Sal'amander, like their cousins, the frogs and the 
toads, salamanders are equally at home on land and 
in the water. All three animals belong to the class 
known as Amphibia. Salamanders have tails and are 
shaped so much like hzards that they are often mis- 
taken for them. Both are egg-laying, cold-blooded, 
backboned animals. The differences, however, are 
easily observed. Lizards are covered with dry scales 
and have claws on the toes of their feet. Salamanders 
have smooth, moist skin and no claws. They absorb 
water and air through the skin as well as through 
the lungs or gills. 

Far from being able to live in fire, as the ancients 
supposed, salamanders shrivel and die if their s kin 
dries out. On land they always seek damp, shady 
places. In very dry seasons some species of sala- 
manders burrow into the ground until the rains 
return. In cold climates they hibernate. The land- 
dwelling kinds find shelter in rotting logs or under the 
surface cover of the forest floor. The water-dwelling 
kinds hide under stones in flowing streams. 

They are timid, harmless creatures, defending them- 
selves by running away or hiding. They feed on 
worms, insects, snails, and small fish. 

Salamanders are scattered over the temperate and 
tropical regions of the world. They vary in size from 
small salamanders four inches or less to the giant 
salamanders of the mountain streams in China and 
Japan, which reach five feet in length. Mud puppies, 
hellbenders, newts, and efts are all salamanders. The 
American species pictured on this page illustrate the 
striking contrasts between the water-dwelling and 
the land-dwelUng kinds. 


TIGER SALAMANDER AND MUD PUPPY 



The adult yellow-spotted tiger salamander lives on land. It is 
about seven inches long. Its body is black, spotted with yellow. 





in lakes and rivers of eastern and central 
Umted States. It never leaves the water. It is about a foot long. 
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LAND AND WATER STAGES OF THE NEWT 



The eft, or red newt, is the land-dwelling stage of the common 
newt. Its skin is bright orange with two rows of vermilion spots. 


The common newt, or eft, of America (Triturus viri- 
descens) hatches from an egg in the water and stays 
theie during its first summer as a dull green larva. 
Then its skin becomes a bright orange with two rows 
of scarlet spots. It absorbs its gills, develops lungs and 
legs, and crawls out to live for about three years in 
the woods. In this phase it is called an eft, or red 
newt, and is two or three inches long. WTien fully ma- 
tured it goes back to the water to breed. Its back 
turns dull again and black spots appear on its orange 
belly. It is now called a spotted newt and is about 
four inches long. The females lay their eggs in jelly- 
like capsules on the leaves of water plants. In cold 
weather newts bury themselves in the mud. 

The dusky salamander {Desmognathus fuscus) re- 
verses this life history. It lays its eggs on land, 
and the larvae live in moist earth for a few weeks 
before entering the water. When they are ready to 
breed they return to the land. This salamander is 
reddish brown and about six inches long. Although 
it is a land-based species, it has no lungs, only gills 
and breathing pores in its skin. 

The spotted salamander {Ambystoma maadatum) 
spends its adult life on land, returning to the water to 
lay its eggs. It has a stout shiny black body with 
yellow spots and is about six inches long. 

The mud puppy, or water dog {Nectunis maculosus), 
and the hellbender {Cryptobranchus alleganieTisis) 
spend their entire lives in the water, swimming about 
or craw ling on the bottom. The mud puppy is about a 
foot long and the hellbender about 18 inches. 


In the eastern part of North America the tiger sal- 
amander (Ambystoma tigrinum), after spending its 
early life in the water, changes to an adult form and 
lives on land. However, in the dry Southwest, where 
the land offers no damp refuges, it stays in the water, 
keeps its gills, and continues in the larval state; yet 
it grows in size and presently is able to breed hke 
a normal adult. These arrested larvae are called 
axolotls. If removed to damp ground they turn into 
lung-breathing adults. Tiger salamanders are about 
seven inches long and have heavy black bodies 
blotched with yellow. 

Salamanders form the order Caudata, or tail-bearing 
group, of the class Amphibia. 

Sal' AMIS. The great naval battle of Salamis, one of 
the decisive battles of the world, was fought between 
the Greeks and Persians in 480 b.c., in the narrow 
strait between the island of Salamis and the coast of 
Attica. The Persians under King Xerxes were de- 
cisively defeated, and Europe was saved from Asiatic 
conquest. The chief credit for this belongs to the 
cunning Athenian statesman Themistocles. He not 
only induced his fellow citizens to place their reliance 
in the “wooden walls” of the Athenian triremes, 
but also by a tiick prevented the Peloponnesian 
vessels from letiring. Thus he brought on the 
battle in the narrow waters where alone the Greek 
navies might hope to triumph over the giant fleet 
collected by Xer.xes. (See Persian Wars.) 

Salem, Oee. Northwestern Oregon’s fertile Willam- 
ette Valley has made Salem a prosperous city. Salem 
is the state’s capital and second largest city. It lies 
on the west bank of the Willamette River, at the 
head of navigation. From the valley’s eastern edge 
rear the snow-capped heights of the Cascade iMoun- 
tains and from the western edge, the Coast Range. 

The valley’s fields and orchards grow cherries, 
prunes, peaches, pears, berries, filberts, English 
walnuts, flax, hops, vetch, and beans. Milk and 
poultry are other important valley products. Most 
of the city’s workers are employed in government 
offices and institutions, fruit-packing and canning 
plants, a paper mill, linen and woolen textile mills, 
and iron works. 

Near Salem’s center in a landscaped area are 
Willamette University, the Capitol (completed in 
1938), and other government buildings. Within or near 
the city are eight state institutions, including schools 
for the blind and deaf, a penitentiary, and a hospital. 

The site was settled in 1840 by Jason Lee, a mis- 
sionary to the Indians. The fertile valley soon at- 
tracted settlers from the flood of immigrants trekking 
westward over the Oregon Trail (see also Oregon; Ore- 
gon Trail). The Oregon Institute, estabhshed as an 
Indian school, became a school for whites; in 1853 it 
was chartered a university, the first west of the Rock- 
ies. Salem was made capital of Oregon Territory in 
1851; it remained the capital when Oregon became a 
state in 1859. In 1871 a railroad line up the valley to 
Salem was completed. Salem has the city-manager 
form of government. Population (1950 census), 43,140. 




THE GREEK NAVY SAVES EUROPE AT SALAMIS 


Here the Greeks are crushing the invading Persians by ramming their vessels while raining darts and stones upon the 
men. The Greek war galleys were specially designed for this kind of fighting— long and slim, packed with rowers below 
and soldiers on the light upper deck. All the details of costumes, ships, and weapons are based upon careful research. 
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From the rotary driers the salt goes to mechanical filling machines. The round cartons are moved beneath the circle of filling funnels 
(right), then under a heat«sealing device which closes and seals the metal-pouring spouts. Then they move onto an endless belt 

(left) which carries the packages to the labeling machines* 
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SALT LAKE CITY 


was no supply near at hand it was brought from great 
distances, and thus became one of the most important 
articles of early commerce. One of the oldest roads of 
Italy was called the Via Salaria (salt road) because 
it was the route by which salt was transported. The 
caravan trade of the Sahara Desert was a trade in salt. 
In some remote parts of the world, such as Central 
Africa, salt is even today one of the most prized 
luxuries. Cakes of salt have even been used as money 
in Tibet and in the 
interior of Africa. 

Salt was so valu- 
able in early times 
that it gives us our 
word salary, from the 
Latin salarium, mean- 
ing “salt money” — 
the allowance given 
Roman soldiers to 
buy salt. Among the 
ancients, to “eat salt” 
with a man was to 
create a sacred bond 
of friendship, and this 
is so vdth some Ori- 
ental peoples today. 

In the Middle Ages 
one’s social rank was 
shown by whether 
one sat above or be- 
low the salt at table. 

High taxes on salt 
were one cause of the 
French Revolution; 
and uiwest in India at the time of the mutiny was 
brought to a crisis by the British monopoly on salt. 

Of the millions of tons of salt produced annually in 
the world, only about 3 per cent is used for human 
consumption. Large quantities are needed for meat 
packing and curing and for preserving fish. Salt is 
also employed in refrigerating and in the metal indus- 
try; and it is one of the most used basic materials in 
chemicals. From it is made sodium carbonate 
(Na 2 C 03 ), indispensable in the manufacture of glass 
and soap, as well as sodium hydroxide, chlorine gas, 
hydrochloric acid, bleaching powder, and sodium sul- 
phate, all of which have important uses in industry 
and medicine. Salt cake is sodium sulphate formed 
in the manufacture of the carbonate. Crystallized 
sodium sulphate is Glauber’s salt, the chief medicinal 
agent in the mineral waters of ICarlsbad. The “hypo” 
of photography is sodiiun thiosulphate. 

Epsom and Rochelle Salts 

Iodized salt, which is common salt with a small 
amount of iodine compound added, is valuable in the 
treatment of goiter, and is used in regions where goiter 
is prevalent. Epsom salt is a hydrous sulphate of 
magnesium. It gets its name from Epsom, England, 
where it is found in the water of a spring. Seidlitz 
powders or Rochelle powders are drugs composed of 
tartrate of soda and potash, mixed with bicarbonate 


of soda and wrapped in a blue paper, and powdered 
tartaric acid wrapped in a w'hite paper. When the con- 
tents of the two papers are dissolved separately in 
water and then poured together, the mixtiu-e effer- 
vesces and may be taken as a mild aperient. 

Salt lake city, Utah. In 1847 Brigham Young 
led a band of Mormons westward across the plains 
and mountains to seek a new home free from persecu- 
tion. WTien the wanderers came out on the western 


side of the mountains overlooking the valley of the 
Great Salt Lake, Young exclaimed, “This is the 
place!” An imposing monument commemorates these 
inspiring words. It now stands near this spot. It was 
designed by his grandson, Mahonri Young, and was 
erected during Salt Lake City’s centennial in 1947. 

Salt Lake City is the capital of Utah and the only 
large city between Denver and the Pacific coast. It 
is the world capital of the Mormons or Latter-day 
Saints (see Mormons). The city stands at an altitude 
of 4,354 feet in a valley cupped by the snow-capped 
rugged Wasatch Mountains. Cool waters from these 
mountains flow along the residential streets, freshen- 
ing their trees and flowers. Across the alkali flats, 
12 miles to the northwest, is the inland sea of the 
Great Salt Lake (see Great Salt Lake). 

In the center of the city, surrounded by beautiful 
grounds, are situated the chief buildings of the Mor- 
mon church. The Tabernacle, a large oval building 
which seats 8,000 people, is noted for its remarkable 
acoustic properties and the large pipe organ it con- 
tains. This building and also the Assembly Hall, 
which is used for religious services, are open to the 
public. Only Mormons, however, are admitted to the 
Temple, which is an imposing granite structure used 
for marriage, prayer, and baptism. Other buildings 
of note in the city are those of the Univereity of Utah, 


HARVESTING SALT FROM THE OCEAN 



TUs mammoth tractor is gathering salt from a settling pond where sea water has evaporated for seven 
months. It drops its giant ieft arm — a suction dredge — and sucks up the thick salty residue. This brine 
is pumped through the spout in its right arm onto an endless belt that runs over the movable pier, on 
its way to be refined into the product we use to season our food. 
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SALT LAKE CITY 

the State Capitol, the city and county building, the 
museum, the exposition buildings, and the huge ware- 
houses of Zion’s Cooperative Mercantile Institution. 
In Temple Square is the Sea Gull Monument. 


Salt Lake City, through its central position, has 
become an important air line junction point, and a 
trade center not only for all of Utah, but also for 
parts of Idaho, Wyoming, and Nevada, It is a leading 
wool and cattle market. Factories in the city manu- 
facture dairy products, packed meat, flour, candy, 
woolen goods, clothing, salt, copper, refined petroleum, 
brick, glass, paint, paper, insulation, and foundry and 
machine-shop products. Near by are many beet-sugar 
and canning factories, refineries, and smelters. Thirty 
miles south, at Geneva, is a large steel mill built at a 
cost of §200,000,000. 

At first the growth of the city depended upon the 
inflow of Mormon converts from Europe and America. 
Later the mines and mills attracted many “gentiles” 
(non-Mormons). About half of the people belong to 
the latter group. Population (1950 census), 182,121. 
Saltpeter. Ordinary gunpowder and fireworks 
depend for their explosive action in large part upon 
the saltpeter which they contain. To the chemist 
common saltpeter is known as “potassium nitrate,” 
and he will tell you that its chemical symbol, which 
shows what it is composed of, is KNO3. {See Chem- 
istry.) He will also tell you that it forms colorless 


six-sided crystals, that its taste is cooling and very 
salty, that it dissolves in water but not in alcohol, 
that it is used in many ways besides in fireworks and 
gunpowder, and that it is found naturally in the soil 
of many countries, and 
especially in the caves of 
Kentucky, Virginia, and 
Indiana. 

Common saltpeter, hoW' 
ever, is usually manufac- 
tured from another form 
which is found in Chile 
(South America) in great 
beds, sometimes 10 feet 
thick, lying in an area 450 
miles long by 5 to 40 miles 
wide. This is called sodium 
nitrate (chemical symbol 
NaNOs). It cannot be used 
for gunpowder because it 
gathers moisture from the 
air, but this very fact males 
it all the more valuable as 
a fertilizer. 

A third kind of saltpeter, 
also a fertilizer, is calcium 
nitrate (CaNOs). It often 
forms on walls of stables. 

The word saltpeter means 
“stone salt” (from Greek 
petros for stone; Latin sal 
for salt). 

Salvador {sal-va-dsr'), 
EL. Though it is the smallest 
of the Central American 
repubhcs, El Salvador has 
achieved a higher degree of 
material progress than most of its neighbors. It is 
the most densely populated country on the mainland 
of the Americas. In its small area — about that of 
Maryland — the people average 141 to the square 
mile, and about 80 per cent of the land is cultivated. 
Though it fronts only on the Pacific, its foreign trade 
exceeds that of some of its sister nations which have 
both Atlantic and Pacific ports. 

The country is crossed by two high mountain ranges. 
In the tropical valleys decomposed lava makes a fer- 
tile soil. Coffee, which provides from 80 to 90 per 
cent of the exports, grows on the mountain slopes. 

Other exports are sugar, indigo, henequen, and rice. 
Corn, beans, and rice are the chief food crops; cotton 
and tobacco also are grown, and cattle are raised. 
El Salvador suffers from being a “one-crop” country, 
and the people are being encouraged to try new crops. 
Gold and silver are mined to some extent. Deposits 
of copper, lead, mercury, and iron await exploitation. 

The Balsam Coast, a small strip on the Pacific, is 
the sole source of the misnamed Peruvian balsam. 
This valuable product is the juice of a wild tree re- 
lated to the acacia. It is exported for use in making 
perfumery and medicinal compounds. 


TEMPLE SQUARE, SALT LAKE CITY 



To the right is the great many-spired Temple, which none but Mormons are allowed to enter. To 
the left IS the low spreading dome of the Tabernacle, the chief place of worship for the Mormon 
people. It 18 world-famous for its huge pipe organ 
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SALVATION ARMY 


Salvador has the most curious, the most dangerous, 
and the most beautiful volcanoes in America. It is a 
land where the earth trembles frequently, where lakes 
rise and fall, and where peaceful rivers suddenly 
become rushing torrents. There is no more wonderful 
volcano in the world than Izalco, the “Lighthouse,” 
so called because its red 


glow makes it visible to 
sailors by night. This 
cone began to rise out of 
the plain over a century 
ago and is now more than 
a mile high, having built 
itself up by its own ashes. 

The majestic San Salva- 
dor, overlooking the 
capital city of the same 
name, had been dormant 
since the occupation of 
the Spaniards and was 
thought extinct. Sud- 
denly, in 1919, this vol- 
cano belched forth from 
fissures in its sides 
enough lava to fill two 
Panama canals. The 
eruption, with the ac- 
companying earthquake, 
destroyed nine-tenths of 
the city. Twice before 
within a century earth- 
quakes destroyed San 
Salvador. 

The country has an excellent system of roads and 
was one of the first to complete its share of the Inter- 
American Highway. It has well-paved and sanitary 
cities, and it has efficiently operated telegraph, tele- 
phone, mail, and radio services. The International 
Railways, which connects with Guatemala’s inter- 
oceanic railway system, links the capital with the 
chief port. La Uni6n (Cutuco), on the Gulf of Fonseca, 
and with the other chief cities — Santa Ana, San Mi- 
guel, Acajutla, and Ahuachapdn. There is also air 
service from San Salvador to the United States and 
to the capitals of other Latin American states. 

El Salvador was named by its Spanish conqueror, 
Pedro de Alvarado, after the “ Holy Savior ” (San Sal- 
vador). Its people are largely of mixed Spanish and 
Indian blood, and speak Spanish. With their neigh- 
bors they revolted from Spain in 1821 and had a tur- 
bulent history up to the time of the Central American 
agreement of 1907, sponsored by the United States. 
{See also Central America.) Area,, 13,176 square miles. 
Population (1950 census), 1,855,917. 

Salvation army. On the curbstone of a dreary 
gin-smelling street in London’s East End, .in 1865, 
stood an alert young Methodist revivalist named 
William Booth. Amid jeers and stones he began 
to pray for the rough men and women gathered about 
him. Yet despite this treatment Booth and a few 


“GENERAL” WILLIAM BOOTH 


Rot until retired by death, at the age of 83, did the old warrior 
relinquish command of the Salvation Army. 


followers (including his heroic wife) went there day 
after day to invite the people to meetings which 
they held — ^now in a tent pitched on an old deserted 
burial ground, now in a cheap dance haU or old ware- 
house — ^to bring religion to the poor of London’s 
slums, and to do what they could to relieve misery. 

Such were the humble 
beginnings of the great 
Salvation Army under its 
“General,” William 
Booth (1829-1912). Its 
organization and uniform 
were semi-military, and 
after 1878, when it first 
received its name, the 
growth was phenomenal. 
Today in more than 95 
countries it is found 
vigorously living up to 
its aim “to bring spirit- 
ual and material benefit 
to those whom conserva- 
tive religious bodies do 
not reach.’’ 

The able men and 
women of this self-sacri- 
ficing “army” go quietly 
about performing the task 
of “soul-saving,” Realiz- 
ing that privation has 
driven many persons to 
desperate courses, the or- 
ganization has done great 
things in social relief. Thousands of confirmed drunk- 
ards who enter its ranks become, as a condition of 
membership, total abstainers. Thousands of ex- 
convicts are given a fresh start in life. Among the 
many establishments for lending a helping hand to 
“down-and-outers” are rescue homes, lodging houses, 
slum settlements, fresh-air camps, day nurseries, free 
clinics, homes for the helpless aged, labor bureaus, 
farm colonies, poor men’s lawyers, free coal and ice dis- 
tribution, Christmas dinners, anti-suicide bureaus, etc. 

During the World Wars the Salvation Army brought 
recreation and the comfort of religion to Allied sol- 
diers. They carried doughnuts and coffee to the 
muddy trenches of the first World War. In the second 
conflict they served bombed-out civilians, opened re- 
lief centers in China, and operated Red Shield clubs 
and canteens throughout the British Empire. In the 
United States they took part in the program of the ' 
United Service Organizations. 

The Salvation Army is supported by voluntary con- 
tributions and by its many publications, among which 
are All the World and the Young Soldier. It has about 
15,000 posts throughout the world and 1,500 social 
institutions, directed by more than 27,000 officers 
and cadets. 

In 1896, Ballington Booth, son of General Booth, 
withdrew from the Salvation Army, of which he had 
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been commander in the United States. With his wife, 
Maud Ballington Booth, he founded a new organiza- 
tion called the Volunteers of America. Its religious 
and philanthropic work is similar to that of the parent 
society, but the Volunteers encourage affiliation with 
churches and religious denominations. 

Samoa (sa-mo'a) Far off in the vast South Pacific 
lies a chain of 14 islands called Samoa — 4,200 miles 
from San Francisco and 2,400 miles from Australia.- 
These beautiful mountains in the sea rise to heights 
of more than 4,000 feet and were formed ages ago by 
the eruption of a group of volcanoes. A coral break- 
water surrounds them. The total area of the group is 
1,200 square miles, or about that of Rhode Island. 

Wind and rain, weathering the lava through the cen- 
turies, deposited a rich aUumal soil over the islands. 
This good soil and the moist, warm climate make for 
abundant vegetation. Giant ferns, vines, palms, and 
hardwoods grow luxuriantly. Coconut palms and 


itive tools, he cultivates taro, catches fish, and gathers 
food in the forest. The principal industry is dr 3 dng 
copra (see Coconut Palm). Samoans are skilled in 
handicrafts. The single garment worn by both men 
and women is the lavalava (or sarong), but Western 
clothes are gradually taking its place. 

Valued chiefly as convenient places for coaling sta- 
tions on the South Sea trade routes, the islands were 
for many years the object of rivalry between the 
United States, Great Britain, and Germany. Finally, 
in 1889, all disputes were settled with the partitioning 
of the islands between Germany and the United 
States, Great Britain receiving compensation else- 
where. The United States obtained the seven eastern 
islands, with an area of 76 square miles. Germany re- 
ceived the rest. These latter islands became knowm as 
Western Samoa. After 1919 New Zealand governed 
this group, first under a mandate from the League of 
Nations; later as a United Nations trusteeship. 


THE ENTRANCE TO PAGO PAGO’S LANDLOCKED HARBOR 
















The great sheltering shoulders of Rainmaker Peak dominate the entrance to the har- 
bor at Pago Pago. Inside, lying in the crater of a submerged volcano, hemmed in 
by mountains and jungle, the waters are very deep and always quiet. The harbor 
affords protection in all kinds of weather and can accommodate the largest ships. 

breadfruit trees furnish staple foods. Mangoes, ba- a civilian governo 
nanas, yams, and taro — a starchy tuber — are plenti- United States. A 
ful. So are oranges, alligator pears, and pineapples, ganized in 1953, a( 
Mulberry trees furnish bark for tapa cloth. Animal 15 members, choE 
life is scarce, but pigs and chickens have been im- 18 members, pope 
ported. Most remarkable of the birds is a kind of years old or more 


■ED HARBOR Most important of the Ameri- 

!: can group is Tutuila. Here, at 

‘ Pago Pago, the United States long 
.... ! had a naval and coaling station 
; ! and an air field. Occupying the 

, 1 crater of an extinct volcano, Pago 

; Pago’s harbor is one of the finest 
; in the South Seas. 

■ ; ! On Upolu, chief island of West- 

, " . ; em Samoa, is the port of Apia. 

. • -; y. : This little town has a radio sta- 

; j tion, hospital, bank, official build- 
^ ings, and bungalows strung along 
j the shore. In the hills nearby is 
Vailima, Robert Louis Steven- 
son’s home (see Stevenson). 

These islands were first sighted 
in 1722 by the Dutch. Louis de 
Bougainville explored them in 
named them the Navi- 
gators Islands. In 1839 Charles 
Wilkes, leader of an American 
e.xpedition to the South Seas, re- 
named them Samoa, 
a American Samoa was governed 
vo“Sio7hl°n^ed“fa by tbe Navy until July 1, 1951. 
5 quiet. The h^bor Then the Department of the In- 
te t e argest s ips. over. Samoa now has 

a civilian governor appointed by the president of the 
United States. A native assembly (the Fono), reor- 
ganized in 1953, advises the governor. The senate has 
15 members, chosen by chiefs. The lower house has 
18 members, popularly elected by men and women 18 
years old or more. Two women were elected to the 




ground pigeon — a relative of the extinct dodo — with 
iridescent greenish-black and chestnut plumage. The 
huge bats called flying foxes aboimd in the forests. 

Native villages dot the level shores. The open 
houses resemble giant mushrooms set on tall poles, and 
roofs are thatched with sugar-cane leaves. The 
Samoan is a pure Polynesian. He is mild mannered, 
intelligent, fun loving, and friendly. With a few prim- 


house in the 1953 vote. Samoan schools teach English. 

Western Samoa is governed by a high commissioner, 
a council of state, and a legislative assembly. Schools 
are conducted by the government and by missionaries. 
Scholarship winners attend school in New Zealand. 

The population of Western Samoa is 68,197 (1945 
cenus), including some 300 whites; population of 
American Samoa, 18,937 (1950 census). 



SAN ANTONIO — 

San ANTONIO, Tex. In the heart of southern Texas, 
midway between the Eio Grande and the Gulf Coast, 
the Spaniards in 1718 founded a presidio named San 
Antonio de Bexar and a mission called San Antonio de 
Valero. This fort and church were beautifully located 
on a plateau rinuned by misty blue ridges. Near by a 
number of clear springs bubbled up, forming a small 
river which was also named for Saint Anthony. On 
this spot today stands modem San Antonio, the third 
largest city in the state. 

A Rich Historic Background 

The river is now spanned by many bridges and the 
city has spread out over the surrounding lulls; yet it 
remains a shrine of early Texas history. It was the 
capital of the Texas province during practically the 
whole of the Spanish and Mexican occupation, but 
was dominated always by a spirit of independence. 
Wlien the Mexicans were strugghng for freedom from 
Spain from 1810 to 1821, the city saw many fierce con- 
flicts. And 15 years later, when the Texans won their 
freedom from Mexico, three battles were fought in or 
near San Antonio. The most famous of these was the 
siege of the Alamo mission fortress. At the end Davy 
Crockett and about 180 other heroic Texans were 
killed on March 6, 1836 (see Texas). 

San Antonio retains many traces of Spanish and 
Mexican influence. Small plazas, vivid with bloom, 
are scattered through the city. There are the one- 
story adobe houses of the Mexican quarter, and 
minstrels singing and pla3dng guitars for coins. There 
are the yearly week-long fiesta commemorating the 
Texans’ victory at San Jacinto, innumerable spon- 
taneous fiestas, and the ever-present tamale vendors. 
La Villita (Little Village) is an entire city block re- 
claimed from the slums and restored to its 18th- 
century appearance. The long, low Spanish Gover- 
nors’ Palace was purchased by the city in 1929 and 
faithfully restored to its former grandeur. The archi- 
tecture of many of the public buildings and business 
houses is Spanish. The early history of the locality is 
also reflected in the old missions San Jos4, San Fran- 
cisco de la Espada, San Juan Capistrano, and Concep- 
cion. The city block where the Alamo stands is a 
state park. 

Oldest of the many army posts located here is Fort 
Sam Houston. The great airfields surrounding the 
city include Kelly, Brooks, and Randolph. So many 
army flieis have been trained at Randolph Field that 
it has been referred to as the “West Point of the Air.” 

An Attractive and Prosperous City 

Brackenridge Park — 320 acres within the city — ^is 
almost virgin woodland. Here are the Pioneer Memo- 
rial Building, dedicated to the Old Trail Drivers Asso- 
ciation, Texas Pioneers, and Texas Rangers, and the 
Witte Memorial Museum. Here also are the San 
Antonio Zoological Garden, the Sunken Garden, the 
Civic Outdoor Theater, the Alpine Drive, and many 
other educational and recreational features. San 
Pedro Park, a picturesque live-oak grove, was the first 
public park of the city, being a royal grant from the 
king of Spain in 1731. In it rises San Pedro Creek, 
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which flows through the western part of the city and 
unites with the San Antonio River. 

After the coming of the first railroad in 1877, San 
Antonio became a great transportation, trade, and 
manufacturing city. It is now served by three main 
railroads, two transcontinental air lines, and five 
federal highways. Because San Antonio is nearly 
200 miles from any rival business community, it is 
an important distributing center for southwest Texas 
and northern Mexico. 

The city is a leading market for truck crops and 
livestock. It has meat-packing houses, flour mills 
steel works, cement plants, and garment factories. 
It is a center of the oil and pecan shelling industries. 

San Antonio so delights visitors that it has become 
an outstanding winter resort. When poet Sidney Lan- 
ier visited the city in 1872 he wrote, “If peculiar- 
ities were quills San Antonio de Bexar would be a 
rare porcupine.” Now, as then, the city is one of 
many contrasts, surprises, and charm. 

Universities and colleges here are Trinity, St. 
Mary’s, Incarnate Word, and Our Lady of the Lake. 
In 1952 San Antonio adopted the city-manager foim 
of government. Population (1950 census), 408,442. 
Sand. Sand is simply a collection of tiny rocks. 
Like other types of soil, it comes from the breakup 
in ages gone by of the solid rocky surface of the 
earth (see Soil). But the rock fragrnents that formed 
sand were those too hard or too resistant to chemical 
action to be broken up or dissolved into a fine pow- 
dery mass like other soils. Instead, they remained in 
gritty particles from a tenth to a hundredth of an 
inch in diameter. 

How did these grains of sand become separated from 
the finer, softer soils, so that we so often find them 
in huge deposits in the beds of streams and along 
the shores of the ocean? We can find the answer 
if we put a mixture of gravel, sand, and fine soil 
in a can or box and shake it from side to side for 
a few minutes. The coarse gravel will come to the 
top, the sand will be next, and the fine powdery 
soil will make its way to the bottom of the container. 
This is always the result when objects of about the 
same density but of diSerent sizes are shaken up to- 
gether. The smaller objects sift through the open 
spaces left between the largei ones and so gradually 
work down under them and force them to the top. 

So, when gravel and sand were formed in the break- 
up of ancient rocks, they tended alw'ays to remain on 
the surface. There floods and torrents could get at 
them and roll them along dowm into the valleys and 
river beds. As they roUed, many of the gravel pebbles 
were cracked and worn down into sand grains. 

Many Different Kinds and Colors 

We can tell something of the history of sand grains 
by examining them with a magnifying glass. Smooth, 
well-rounded particles either have traveled far or 
have been continually churned around like those on 
the suif-beaten shores of the ocean. Those w'ith 
sharper edges have splintered off more recently and 
have not strayed far from their origin. As a rule 
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These tyjjical dunes resemble great ocean waves covered with small ripples. Wherever large masses of dry sand are exposed 
to the wind, they take on shapes like these. And the dunes arc constantly changing and shifting except where plants 

manage to overrun and capture them. 
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each grain is composed of only one mineral, but there 
may be a variety of mineral species in one handful 
of sand. The most common is quartz sand (see 
Quartz). Pure white and silvery sands are not uncom- 
mon, but shades of yellow, brown, and red predomi- 
nate owing to the presence of iron compounds. Mag- 
netite sand is black or gray and glauconite sand is 
green. There are sands which contain gold, zircon, 
garnet, pyrites, and other rarer minerals. The so-called 
“white sands” of New Mexico are nearly pure gypsum. 
Arkose sand contains feldspar, hornblende, mica, etc. 
Sands made of fine grains of olivine are found along 
the Bay of Naples. 

A sand of wholly different origin is shell sand. 
It consists of fragments of shells and coral ground 
up by the waves. Great deposits of shell sand lie on 
the coasts of Devonshire and Cornwall in England, in 
Bermuda, and on the shores of many Pacific islands. 

How Sand Dunes Grow and Wander 

Dry sand is blown about extensively by the wind. 
Any obstacles on the surface, such as rocks, stumps, 
or shrubs, will stop some of it, forming little mounds. 
These block more sand until they grow into high 
ridges and hills called dunes. These mounds, or 
dunes, are common along sandy shores. They abound 
also in many deserts and in semiarid regions, such 
as western Nebraska. 

Unless anchored by vegetation, dunes are likely to 
migrate by the slow shifting of the sand from wind- 
ward to the leeward side of the dune. Migrating 
dunes have invaded many a fertile farm and fruitful 
orchard. Near Manistee, Mich., a bonfire built by 
picnickers on a stationary dune burned off the grass 
which held it in place. The wind biting into the 
bare patch undermined the live grass left around the 
edges and soon stripped one side bare. Then the 
great hill of sand began to roll forward, and before 
it was pinned down by replanting it almost buried 
the city waterworks and other property. In New 
Zealand, sheep pastured on grass-covered dunes have 
done similar damage. The great estate of Culbin, 
on the northern coast of Scotland, celebrated for 
its fertility, was engulfed in sand toward the end 
of the 17th century, and ever since the entire region, 
about 3,000 acres, has been a shifting waste. Large 
cities lie buried under the sand hills of the Gobi 
Desert in Central Asia. 

Fortunately, wandering dunes may be fixed; (1) by 
the erection of artificial barriers, fences, or hurdles; 
and (2) by the planting of grass and other vegeta- 
tion which will grow in sand. Both means were em- 
ployed in the redemption of the “Landes” of Gas- 
cony (France) on the Bay of Biscay. A hundred years 
ago this region was a vast sandy wilderness marching 
inland at the rate of about 16 feet a year; today it is 
a great pine forest, a source of lumber and turpentine 
sheltering a rich inland farming region. 

Wet Sand and Sandstone 

Sand mixed with water behaves very differently 
from dry sand. Walking along the dry part of a 
sandy beach our feet sink deep. But when we step 


over to the wet strip along the shore we find a firm 
and solid footing. On the Florida coast at Daytona 
Beach, the damp, hard-packed sand beach has often 
been used for automobile racing. Firmness is char- 
acteristic of sand wet with just enough water to fill the 
spaces between the grains. Quicksand, on the con- 
trary, is sand so saturated and churned up in water 
that it will support no weight (see Quicksand). In 
ages gone by, sediment from ancient oceans and lakes 
deposited itself on sandy bottoms. The sediment 
contained lime, chalk, and silica from the shells 
and bodies of billions of water creatures. It pene- 
trated between the sand grains and later, under 
heavy pressure of the overlying deposits, it cemented 
them together into sandstone. Thus the tiny frag- 
ments of primitive rocks were turned into solid rock 
again. Still later, vast layers of this sandstone were 
thrust up into dry land by movements in the earth’s 
crust and are found today in many parts of the earth 
(see Rock). Certain varieties of sandstone are used 
for building, others for grindstones. Quartzite is a 
rock in which the silica cement has crystallized around 
grains of quartz sand. 

Mysterious Music of the Sands 

So-called “musical,” “singing,” or “barking” sands 
occur in various parts of the world. Sand on the 
beach near Manchester, Mass., gives a crackling 
sound when walked upon. The “singing sands” of 
Mount Sinai are said to give a harplike note when 
masses of it are tumbled down hill. Under the same 
conditions sands on the Hawaiian island of Kauai pro- 
duces a deep note, but when stirred up with the hands 
they emit a sharp barking sound. In many places 
windblown sands remind people of a humming tele- 
graph wire. The cause of these sounds has been much 
discussed. One explanation is that the grains of the 
sand in question are all of the same size and shape. 
When slightly damp so that an elastic film of moisture 
surrounds each grain, the sand is easily set into um- 
form vibration. 

Uses of Sand Are Legion 

Sand is an important ingredient of mortar, of con- 
crete, and of asphalt pavings, and is used for molds 
in metal foundries. Bricks made of clay mixed with 
sand are harder and wiU bear a greater weight than 
bricks of clay alone. Sand is used as a filter to purify 
water. It is an excellent abrasive. Glued to paper it 
makes sandpaper. Blown through a hose by com- 
pressed air or steam, it gives us the sandblast, which 
is used to clean the fronts of brick or stone buildings, 
to scour rust and corrosion from metals, for engrav- 
ing glass, cutting inscriptions on monuments, and 
many other purposes. 

Sand with a high percentage of silica is demanded 
for glassmaking, the grade of glass varying ivith 
the purity of the sand (see Glass). 

Sandalwood. The fragrant and fine-grained 
sandalwood, so prized by the Chinese and East 
Indians for making elaborately carved boxes and the 
fragile carved sticks of fans, comes from certam 
tropical islands of the Pacific Ocean and East Indies. 
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In 1804 these myrtlelike evergreens were discovered 
to be native to the Fiji Islands. This led to the first 
European settlement there. 

The Chinese grind sandalwood into a powder, make 
a paste of it, then mold the paste into a spiral taper. 
They bum the tapers in their temples and on the altars 
of household shrines. Hindus color the paste a blight 
vermilion and use it to make caste marks on the fore- 
head. The funeral pyres of Indian princes are built 
of the sweet-scented sandalwood. 

There are several species of sandalwood trees, all 
belonging to the genus Santalum. The tree is culti- 
vated in India on plantations. It seldom exceeds 30 
feet in height and a foot in diameter. The fragrance 
of the wood comes from its essential oil. The roots 
are richer in oil than the branches and trunk. The 
oil is valuable in medicines. 

Sandburg, Carl (born 1878). In 1914 Carl Sand- 
burg’s poem ‘Chicago’ appeared in Poetry: a Maga- 
zine of Verse. At once it aroused a storm of criticism. 
Readers thought that such phrases as “hog butcher for 
the world” were too vulgar for poetry. But Sandburg 
was using the strong, simple language of plain peo- 
ple, and gradually he was recognized as a new voice 
in American literature. Today he is one of the most 
beloved American poets. His ‘Abraham Lincoln: The 
War Years’ won the Puhtzer prize for history in 1940, 
and his children’s stories are widely read. 

Sandburg was born Jan. 6, 1878, in Galesburg, III. 
His parents were Swedish immigrants. When he was 
13 he quit school to help earn 
the family living. He deliv- 
ered milk, swept floors, and 
shined shoes. Yfiien he was 
17 he worked in the Kansas 
wheat fields. There he made 
friends with hoboes and farm 
hands. Their stories and 
songs started his rich collec- 
tion of poetry material. 

After serving in the Span- 
ish-American War, Sandburg 
enrolled in Lombard College 
in Galesburg. He worked his 
way through but left shortly 
before graduating. For six 
years he roamed from one 
job to another. In 1908 he 
married Lillian Steichen and 
settled in Milwaukee. They 
had three children. For two 
years he worked as secretary 
to the mayor of Milwaukee. 

Then in 1913 the Sandburgs 
moved to Chicago. After 
holding several editorial jobs 
Sandburg became a reporter on the Chicago Daily 
News. He stayed in Chicago many years. 

Here Sandburg continued writing poetry. It was 
filled udth sayings, scraps of anecdotes and conver- 
sations, and descriptions of both steel mills and farms. 


He was an early exponent of free verse — ^verse without 
a definite rhyme or metrical pattern. Sandburg’s 
volumes of poetry include ‘Chicago Poems’ (1916), 
‘Smoke and Steel’ (1920), and ‘The People, Yes’ 
(1936). For a long time he collected material on 
Lincoln for a children’s book. The subject proved 
so Autal that he wrote an adult biography in two 
parts — ‘Abraham Lincoln: The Prairie Years’ (1926) 
and ‘Abraham Lincoln: The War Years’ (1939). 

To support his family while writing, Sandburg gave 
recitals. He read his poetry and sang folk songs in 
his slow, deep voice, accompanying himself on the 
guitar. He collected his favorite ballads in ‘The 
American Songbag’ (1927). He also wrote such 
children’s books as ‘Rootabaga Stories’ (1922). His 
first novel, ‘Remembrance Rock’, was pubhshed in 
1948 and his partial autobiography, ‘Always the 
Young Strangers’, in 1953. In later years he lived 
in Harbert, Mich., then moved to Flat Rock, N. C. 
San DIEGO (sdn dVd'go), Calif. For more than 
four centuries, explorers, traders, and settlers have 
been attracted to San Diego, in the southwest comer 
of the United States. The site offers an excellent natu- 
ral gateway to the country, with its landlocked harbor, 
San Diego Bay. 

In addition to the bay, San Diego enjoys the advan- 
tage of a superb, even climate. Steady northwesterly 
winds prevail for nine months a year. These maintain 
a mean annual temperature of 61.4‘’F. with only slight 
variations (55® in January to 68° in July). Annual 
rainfall is about ten inches. 
The bay and climate have 
been the chief factors in mak- 
ing San Diego important. 

The bay itself is hook- 
shaped. The point of the 
hook. Point Loma, extends 
south into the Pacific Ocean. 
Rising into the curve of the 
hook is a long sandspit ex- 
tending from the southeast- 
ern mainland. On the end of 
the spit stand the city of 
Coronado and the naval air 
station. North Island. 

Within the sheltered area 
behind the spit, the harbor 
has more than 70 docks, 
wharves, and piers for naval 
and civilian shipping and for 
fishing boats. The port han- 
dles about 2 million tons of 
shipping yearly. A great part 
of this total is petroleum. 
Most of the bay area is used 
by the United States Navy. 
In addition to the naval air station, there are a naval 
training center, naval base, marine corps base, naval 
hospital, and a coast guard “air-sea rescue” base. 

San Diego’s mild, sunny climate attracts thousands 
of vi.sitors yearly. A great center of interest is 
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the 1,400-acre Balboa Park, 

where international exposi- 
tions were held in 1915-16 
and 1935-36. The park’s per- 
manent attractions include ^ 

museums and galleries, a ' ' ^ ^ 

huge outdoor organ pavilion, ^ ^ 

a zoo, a stadium, and othei ^ ^ 

sports and recreational facili- 

ties. North of Point Loma ^ 'f IPJpl 

is the community of La Jolla ' • 

(pronounced la hoy' a). Lo- 
cated here is the Scripps 

Institution of Oceanogiaphy. I 

The city’s industries in- i 

elude tuna canneries, large “■;* ^ ^ 

aircraft factoiies, olive-pack- ■> 
ing plants, and garment fac- “iV 

tones. The San Diego area ^ ' JH^Iw 

produces about half of ^ 

the avocados grown in the 
United States and a large ^ 
percentage of cut flowers 

and bulbs. The city is served i„ perm^ 

by ma]Or railroad, bus, truck, in San Diego stands Callfo; 
and airlines. Lindbergh Field ^“dThl Caiifomtl PadfiU, 
IS the municipal airport. 

San Diego haibor was discoveied in 1542 by Juan 
Rodriguez Cabiillo, a Portuguese navigator in the 
service of Spain. On the tip of Point Loma are a 
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In the center of the permanent buildings of Balboa Park 
in San Diego stands California Tower. It was a center of 
attraction at the Panama-Califomia Exposition (1915) 
and the Califomta Pacific International Exposition (1935). 


lighthouse and the 

I famous chain of missions in 

k California. From heie Father 

'^1 V Sena began building mis- 

sions along El^Camino^ Real, 

Alonzo E. Horton began de- 

it buildings of Balboa Park , . ,, , _ .oocii, 

a Tower. It was a center of velopmg the port. In looo tlie 

(‘.ms! fi™trailro«d>nkedS.»D.ego 
to transcontinental lines, in 
1932 the city adopted council-manager government. 
W orld War II brought many new residents. Population 
(1950 census), 334,387 (1952 special census, 434,924). 


THE BLUE PACIFIC AT LA JOLLA’S DOORSTEP 



At San Diego’s beautiful residential and resort suburb of La stretches the dry, clifflike coast line of southern California. The 
Jolla, many of the homes look down on the Pacific Ocean from climate is said to be the least variable in the United States. Ihis 
the sides of tbe bordering mountain. Beyond to the north area attracts many retired people as permanent residents. 
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rhe CITY on Americas “GOLDEN GATE” to the PACIFIC 



Between San Francisco Bay and the Pacific Ocean Lies Golden Gate, Spanned by the Golden Gate Bridge 


CAN FRANCISCO, Calif. The Golden Gate is a 

narrow break in the long chain of mountains down 
the coast of California. Only two miles at its widest 
and four miles long, it leads from the Pacific Ocean 
into the great landlocked harbor of San Francisco 
Bay, which covers 450 square miles. The city of San 
Francisco, one of the most beautiful in the world, 
lies on the end of a hill- 
studded peninsula which 
thrusts up from the south 
to form the southern side 
of the Gate. Thus from 
the city’s western side 
San Franciscans look out 
to the open ocean. From 
the eastern side they look 
acro.ss the bay toward Oak- 
land. Across the Gate to 
the north they see the 
rocky, forested hills of the 
Marin peninsula. 

The warm winds from 
the ocean are cooled by 
a cold ocean current off 
San Francisco and often 
condense into thin gray 
fogs. These same winds 
give the city its cool, even 
climate. 

San Francisco is a magic 
name. The magic is com- 
pounded of sea, fog, and 
mountain, of memories of 
gold rush days, and lusty 
stories of Mark Tv'ain, 


Ambrose Bierce, and Jack London. With a rich con- 
tinent behind it and the Orient trade ahead, it be- 
came a great seaport, drawing to it the peoples of 
many nations. Its Chinatown is the largest in the 
Western world. On the slopes of Telegraph Hill is the 
Latin Quarter, where French, Spanish, South Ameri- 
cans, and others mingle. Russian Hill, near by, has 










In the foreground are piers that back up to the broad Embarcadero. The San Francisco-Oakland 
Bay Bridge rises in the heart of the city and spans the bay, Scott Tower on Telegraph Hill looms 
in the background and beyond it in the bay Is Alcatraz Island Federal Prison. 
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many legends to'account for its name. The busy water 
front (a part of which is called the Embarcadero) 
shelters ships from many maritime countries. A 
picturesque feature is Fisherman’s Wharf, with its 
restaurants. 

This water front smells characteristically of China 
tea, fish, Calcutta jute, coconuts, pineapples, raw 
sugar, Brazilian coffee — the imports from far distant 
lands. From the city’s mills 
are exported refined oil and 
sugar, canned foods, grain, 
flour, and cotton. 

The Great Valley on the 
mainland pours agricultural 
products and minerals into 
the city and is an important 
factor in its prosperity. 

Meat packing, food canning, 
shipbuilding, oil refining, 
spice grinding, coffee roast- 
ing, sugar refining, bag mak- 
ing, and the manufacture of 
clothing, furniture, iron and 
steel products are all leading 
industries. 

The Effects of the 
Earthquake 

A severe earthquake and a 
fire which followed, from 
April 18 to 21, 1906, killed 
about 500 people, destroyed 
four square miles (approximately 490 city blocks) of 
buildings, and caused an estimated property loss of 
$500,000,000. The city lost many links with the past. 
The old sea-misty buildings of brick and of redwood 
have been replaced by modern structures of concrete 
and terra cotta. Old Chinatown is gone; the new one, 
though strange and exotic enough, is vastly more 
sanitary. It uses telephones enough to need a large 
exchange with Chinese operators. The Chinese are 
very much a part of the city’s life. Their lacquered 
bazaars of Grant Avenue are only a few minutes’ walk 
from the fashionable shops of Union Square. 

A fitting symbol of the new city is the magnificent 
civic center, with public buildings grouped about an 
imposing plaza. The dome-crowned City Hall and a 
group including the public library, the State Building, 
an auditorium, and the War Memorial, comprising the 
Opera House and a Veterans’ Building, are here. 

Among San Francisco’s proud memories are its ex- 
positions. The Panama-Pacific International Expo- 
sition of 1915 was held to celebrate the opening of 
the Panama Canal. The city’s island airport of 400 
acres was built in San Francisco Bay as Treasure 
Island, the site of the Golden Gate International 
Exposition of 1939 and 1940. 

Streets and Hills 

The axis of San Francisco is Market Street, a busy 
thoroughfare with four lines of car tracks. It crosses 
the city from northeast to southwest. Montgom- 
ery Street has been called “the Wall Street of the 


West,” for it is the heart of the financial district. 
The streets run at right angles, regardless of the hills 
on which the city is built. In many places they 
are so steep that people climb, rather than wait, 
up them. The hills — there are Nob and Telegraph 
and Twin Peaks and Russian Hill and many others— 
rise so abruptly that a cottage may look down on a 
skyscraper and command a view of the whole city. 

Golden Gate Park spreads 
over more than a thousand 
acres and runs from the cen- 
ter of the city three miles 
westward to the ocean. Here 
sight-seers can ride past 
Steinhart Aquarium and Ke- 
zar Stadium, along the sea, 
and view clusters of scarlet 
and magenta rhododendrons 
They can study the seals of 
Seal Rocks and the stout 
ship Gjoa, in w'hich Roald 
Amundsen’s band of explor- 
ers first traversed the 
Northwest Passage. They can 
see the old United States 
mint, converted in 1955 into 
an assay office. Just inside 
the Golden Gate is the his- 
toric pi esidio, now a military 
reservation and headquarters 
for the United States 6th 
Army. To the west, in Lincoln Park, is the Palace of 
the Legion of Honor, presented by Mr. and Mrs. A. B. 
Spreckels as a memoiial to those wHo served in World 
War I. The palace is built on cliffs overlooking the 
Golden Gate. It has long galleries for permanent and 
loan collections of all types of art. 

San Francisco is a city of noted restaurants with 
exotic cookeiy — a city where people know how to 
play. Young folks in hiking clothes can be seen 
pouring across the Golden Gate Bridge ready to climb 
Mount Tamalpais. Wliole families spend week ends 
on houseboats in the bay or at lodges in the mountmn 
canyons. Golfeis tramp over green courses stretching 
along the windy hills. 

The city has its own symphony orchestra. Among 
the writers either born in San Francisco or else closely 
associated with it are Bret Harte, Jack London, Mark 
Twain, Ambrose Bierce, Frank Norris, Will Irwin, 
Charles W. Stoddard, Charles and Kathleen Nonis, 
and Gertrude Atherton. Rudyard Kipling and Robert 
Louis Stevenson loved San Francisco. The city pro- 
duced the sculptor Robert Aitken, David Warfield and 
David Belasco of theatrical fame, and many other 
artists. The city has produced many famous athletes. 

The University of San Francisco, the San Francisco 
College for Women, the San Francisco State College, 
the school of medicine of Stanford University, and the 
schools of fine arts, law, medicine, dentistry, and 
pharmacy of the University of California are in the 
city. Near by are Stanford University at Palo Alto, 


IMPORTANT FACTS ABOUT 
SAN FRANCISCO 

Population (1950 census), 775.357. 

Geographic Location (radio station KNBC, 
east tower)— 37“32' N., 122°13' W. 

Climate — average annual temperature, 56.5° F; 
warmest month, September (mean temperature, 
61.5°); coldest month, January (mean tempera- 
ture, 50.1°); annual rainfall, 22.18 inches; wet- 
test month, January (4.75 inches) ; driest month, 
July (.01 inch). 

Port and Shipping — in San Francisco Bay area 
(including San Francisco, San Pablo, and Suisun 
bajs) about 275 docks and piers; 28 miles im- 
proved water front In San Francisco proper, 
about 100 docks and piers. Commerce through 
San Francisco Bay (5-year average): exports, 
about 3,700,000 tons; imports, about 882,000 
tons; coastwise, about 16,111,000 tons. 

Public Transportation — about 100 miles of 
streetcars; 18 mdes cable cars, 400 miles motor 
coaches, 102 miles trolley coaches. 





1. California Street, like many others in San Francisco, rises sharply with level grades at the intersections. A glimpse of 
Chinatown halfway up contrasts pleasingly with fine hotels at the top. 2. San Franciscans cling sentimentally to their cable 
cars. Here at the end of the Powell Street line, the car swings around on its turntable for its return trip. 3. On the north 
shore is Fisherman's Wharf. It is the harbor for the fishing fieet and the home of many famous sea-food restaurants. 
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UNION SQUARE IN THE HEART OF THE CITY 



At the base of Nob Hill stands beautiful Union Square, adjacent to fashionable shops 
and hotels. Under the square is a huge parking space for automobiles. 


the University of California at Berkeley, Mills College 
at Oakland, and St. Mary’s College of California. 

San Francisco’s Life Story 

Juan Rodriguez Cabrillo and Sebastian Vizcaino 
failed to discover San Francisco Bay as they explored 
the coast. Sir Francis Drake sailed straight past the 
Golden Gate in 1579 to plant the English flag on 
Drake’s Bay to the north. Then, in 1769, Don Gaspar 
de Portold, Spanish governor of Lower California, 
stumbled upon the bay while searching for Monterey 
Bay. He named his find after St. Francis, the pa- 
tron saint of the expedition. Juan Bautista de Anza 
brought colonists and mission fathers in 1776 and 
built a presidio and the Mission Dolores. The little 
Spanish settlement was called Yerba Buena (“good 
grass’’) before its name was changed in 1847 to San 
Francisco (see Southwest, American). 

Mexico ruled the village after 1821 until it became 
part of the United States. Then gold was discovered 
thereabouts, and fortune hunters rushed to San Fran- 
cisco from all over the world (see California). The 
Southern Pacific Railroad, built eastward from the 
bay, met the Union Pacific e.xtending westward. In 
1869 the first tianscontinental railroad was completed. 

City and county governments are united in San 
Francisco under a board of supervisors, a mayor, and 
other elected officials. The city has had several char- 
ters since its first one, dated 1850. 

More than 30 years’ planning and building and 
about 100 million dollars were required to bring a 
water supply for San Francisco from Hetch Hetchy 
Valley in the high Sierras, more than 160 miles 
away. The O’Shaughnessy Dam is part of the system. 
An 8i-mile bridge, the longest in the world, was 
opened to Berkeley and Oakland in 1936. The famous 


Golden Gate Bridge, with the 
world’s longest clear span, was 
finished in 1937 (see Bridge). In 
1945 the city was host to the 
United Nations Conference 
on International Organization, 
known as the San Francisco Con- 
ference. Here delegates wrote the 
charter of the United Nations. 
San JOSE (san ho-zd'), Calif, 
Fruit packing and canning are 
San Jose’s principal industries. 
The city lies in the fertile Santa 
Clara Valley, which produces 
large quantities of prunes, apri- 
cots, and other fruits. Other city 
products are packing-plant ma- 
chinery, aluminum foil, cement, 
chemicals, and wire specialties. 

The city’s two rivers, dry ex- 
cept in early spring, flow through 
eight miles of marshy lowlands 
into the lower end of San Fran- 
cisco Bay. To the city’s east, 
bare, brown foothills rise into 
lilount Hamilton, atop w’hich is 
To the west rises the forest-cov- 
Because the mountains trap the 


Lick Observatory, 
ered Coast Range, 
rain clouds, San Jose has no rain during the summer 
months. A central park contains a large auditorium 
and other city buildings. The San Jose State College, 
opened in 1862 as California’s first teachers’ college, 
owns the home in which Edwin Markham wrote ‘The 
Man with the Hoe’. Other points of interest are 
Rosicrucian Park, the Municipal Rose Garden — where 
more than 3, 000 varieties bloom — ^and Alum Rock Park, 
a recreational area a few miles east of the city. 

San Jose was settled by Mexicans of Spanish de- 
scent in 1777. It became the center of a stock-raising 
district. During the gold rush days it was a supply 
center for the fields in the Sierra Nevada foothills 
and, for a brief period, the state capital. Prunes and 
apricots were successfully planted soon after the 
Civil War. The San Jose government is the city- 
manager form. (See also California.) Population 
(1950 census), 95,280 (1952 special census, 102,148). 
San martin, Jose Francisco de (1778-1850). One 
of the greatest heroes of South American independ- 
ence xvas Jos4 de San Martin. He helped liberate 
Argentina, Chile, and Peru from Spanish rule. At 
the height of success he i-elinquished his power to 
Sim6n Bolivar. 

San Martin was born in northern Argentina. His 
father, a Spanish army captain, managed an Indian 
Settlement there. Captain San Martin was ordered to 
return to Spain; there he entered his son in a Ma- 
drid school. When he was only 11 years old, Jose 
became a cadet. He was 13 when he fought his fi^t 
battle in North Africa. For the next 20 years he 
fought both the Moors and Napoleon’s forces. He 
rose to the rank of colonel. 
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SANTA CLAUS 


Always his sympathies were with the badly treated 
colonial. In 1812 he resigned and returned to Ar- 
gentina to join the revolt there. He married Dona 
Tlemedios Escalada, daughter of a wealthy revolution- 
ist and threw himself into the fight. Buenos Aires 
was already free, and the insurgents wanted to drive 
the Spanish from Chile and Peru. San Martin con- 
ceived a brilliant long-range plan. In 1814 he had 
himself made governor of a district in the foothills of 
the Andes. There he slowly gathered an army and 
over a period of three years intensively trained it for 
battle. UTien his men were ready, San Martin led 
them over the high Andes into Chile. His army rout- 
ed the Spanish at Chacabuca (1817) and entered San- 
tiago unopposed. San Martin’s decisive victory at 
Maipii the next year set all Chile free. 

From Clule San Martin launched his drive on Peru. 
The Chilean navy, under Lord Cochrane, an able 
British naval officer, harassed the Peruvian coast un- 
til San Martin’s new forces were trained and equipped. 
In 1820 his army landed on the south coast of Peru 
and made its way slowly north, gathering in many 
Spanish deserters on the way. It entered Lima in 
1821, although outlying Spanish forces were still 
strong. After meeting with Simdn Bolivar at Guaya- 
quil in July 1822, San Martin turned over the com- 
mand to him (see Bolivar). 

San Martin’s wife had died. He sailed for Europe 
with his small daughter. The remainder of his life 
was spent in Belgium and France, hving on the un- 
certain pensions voted him by the hberated South 
American nations. He died Aug. 17, 1850. 

Santa CLAUS. In a snowy house at the North Pole, 
they say, fives a merry old gentleman with curling 
white whiskers and twinkly eyes. His name is Santa 
Claus, and his friends are the children. For weeks 
and weeks they look forward to his visit on Christ- 
mas Eve. On that night, while they sleep, he will 
whisk up in his sleigh and clamber 
down chimneys to leave them 
gifts — and whisper, “Merry Christ- 
mas, and good night to all!” 

Santa brings the same bustling 
good cheer to children in many 
lands even though they know him 
by' different names. English chil- 
dren call him Father Christmas. 

French youngsters say Pere Noel. In 
Germany he is Kriss Kringle — from 
the German word Christkindle, or 
“Christ Child.” Dutch children call 
him San Nicolaas, or Sankt Klaus. 

From those names come the Anneri- 
can children’s Santa Claus and St. 

Nicholas. (See also Christmas.) 

Santa and His Reindeer 

To honor this merry gentleman 
in whom children take such delight, 

Clement C. Moore, a noted Biblical 
scholar, wrote ‘A Visit from St. 

Nicholas’ in 1822. He began his 


verses with “ ’Twas the night before Christmas” and 
then wrote that he saw St. Nicholas riding in a sleigh 
drawn by “eight tiny reindeer.” As Moore watched, 
he heard Santa hurry them on, calling — 

Now, Dasher! now, Dancer! now, Prancer and Vixen! 

On, Comet! on, Cupid! on, Donder and Blitzen! 

Thomas Nast, one of America’s most famous car- 
toonists, drew the first picture to resemble the Santa 
Claus of today. It appeared in Harper’s Weehhj in 


“RIGHT JOLLY OLD ELF” 



Clement C. Moore wrote of the beloved figure of Santa Claus, 
“His cheeks were like roses, his nose like a cherry!” 





FROM THE VILLAGE OF SANTA CLAUS 



Some children write to Santa at the North Pole; others to 
Santa Claus, Ind. The tmy village in Spencer County 
handles nearly 4 million pieces of mail every year. 


1866. Many children write to Santa at the North 
Pole; but others send their letters to him at Santa 
Claus, Ind., where the American Legion and civic 
groups answer the enormous mail and try to take 
care of youngsters who are in real need. 

The Spirit of Generosity 

Many years ago Santa’s kindly spirit inspired a 
memorable editorial by F. P. Church in the New York 
Sun, Sept. 21, 1897. An eight-year-old child, Virginia 
O’Hanlon, had written to ask the newspaper, “Is 
there a Santa Claus?’’ Church answered: “Yes, Vir- 
ginia, there is a Santa Claus. He exists as certainly as 
love and generosity and devotion exist. ... He lives, 
and he lives forever. A thousand years from now . . . 
nay ten times ten thousand years from now, he will 
continue to make glad the heart of childhood.’’ 

Santa’s History Begins in Turkey 
The idea of a kmdly man brmging presents to chil- 
dren at Christmas apparently goes back to St. Nicho- 


SanTA FE, N. M. Since its founding in 1609 Santa 
Fe has been a capital of territories under Spam, Mex- 
ico, and the United States. It is now the capital of 
the state of New Mexico. The city lies about 7,000 
feet above sea level, with the Sangre de Cristo Moun- 
tains to its east, the Sandia Mountains to its south, 
and the Jemez Hange to its west. The Santa Fe River 
breaks through the Sangre de Cristo Mountains, flows 
westward through the city, and empties into the Rio 
Grande. 

Brown adobe buildings, after the Spanish-Pueblo 
Indian style, are plentiful. The Governor’s Palace, 
on the north side of the central plaza, was begun in 
1610; it is now the state historical museum and head- 
quarters for the Archeological Institute of America 
On the plaza’s southeast is La Fonda, a modern hotel 
on the site of an old adobe that marked the westward 
end of the Santa Fe Trail. Other points of interest 
are the Capitol, erected in 1900; the Santa Rosario 
Church, begun in 1692; the Cathedral of St. Francis, 
erected by Archbishop John B. Lamy, the hero of 
Willa Cather’s famous novel ‘Death Comes for the 
Archbishop’; the state penitentiary; a state school 
for the deaf; and the Roman Catholic St. Michael’s 
College. (See also Far West; Indians, American; New 
Mexico; United States History.) 

Santa Fe’s workers are employed in state and fed- 
eral ofiflces and institutions and in hotels, stores, and 
restaurants that cater to a large vacation trade. 
Nearby are numerous Indian ruins, dude ranches, and 
ski runs. Since about 1900 Santa Fe has attracted 
many writers, artists, and musicians as residents. 

During the winter of 1609-10, Don Pedro de Per- 
alta, accompanied by Franciscan missionaries, estab- 
lished La Villa Real de la Santa F& de San Francisco 
(the royal city of the holy faith of St. Francis) on 
the ancient rums of an Indian village. The settlement 


las in the fourth century. When only a ... 

j u* "u c T\T * THE CATHEDRAL AT SANTA FE 

boy he was made bishop of Myra in 

southwest Turkey and became the pa- 
tron of children. Generous, wealthy St. 

Nicholas IS said to have secretly given 
three bags of gold to the daughters of a 
poor nobleman who could not afford to 
provide dowries for them. 

Today in the Netherlands, Belgium, 

Switzerland, Austria, and parts of Ger- 
many he comes yearly on St. Nicho- 
las Eve, December 5, to ask about chil- 
dren’s behavior. He then returns and 
leaves gifts for the good children to 
find on December 6, and switches for 
bad children. In some countries St. 

Nicholas comes in the daytime; in some, 
in the stillness of the night. 

In some lands he drives a horse and 
cart; m otheis, he rides a horse or don- 
key, sometimes accompanied by a col- ir“ y 

01 ed helper. In Scandmavia good St. I - 

Nick hurries acioss the snow m a sleigh Catholic wchbishop John B. Lamy built the Cathedral of 

, , n* 1869. In her novel ‘Death Comes for the Archbishop’ Willa Gather tells I 

drawn by neot, faithful reindeer, inspiring story of this famous priest. 
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THE WORLD’S GREATEST COFFEE MARKET 



This picture shows the heart of the business section of Sao Paulo. In 
the center of the square stands a momunent commemorating the founding 
of the city. A manufacturing suburb, Braz, can be seen in the background. 


was to rule a vast area of Spanish claim, ex- 
tending from the Mississippi to the Pacific 
and to unexplored regions north. 

Despite their conversion to Christianity, 
the Indians rebelled in 1680 and drove the 
Spaniards out. The Spaniards did not return 
until 1692, when a bloodless re-entrance was 
made under Don Diego de Vargas. Some 60 
Spanish governors ruled from the Palace be- 
fore Mexico won its independence in 1821. In 
1846, during the Me.xican War, Santa Fe was 
occupied for the United States by Gen. Ste- 
phen W. Kearny. Except for two weeks of 
Confederate occupation in 1862, Santa Fe has 
been a part of the United States since the 
Mexican War. The largest of Santa Fe’s 
many fetes is a three-day fiesta during Sep- 
tember. The government is the mayor-coimcil 
form. Population (1950 census), 27,998. 

Santiago {savrtl-a'go), Chile. Chile’s 
capital and largest city is beautifully sit- 
uated on a plain threaded by the Mapocho 
River on the western slope of South America. 
Mountains surround it, and in its center rises rocky 
Santa Lucia hill, the city’s picturesque playground. 
Chief of Santiago’s broad, straight streets is 325-foot- 
wide, poplar-lined Avenida Bernardo O’Higgins, pop- 
ularly called the “Alameda.” A promenade dotted 
with lines of statues is in the center of the Alameda, 
and driveways a hundred feet wide lie on either side. 
Along the Alameda rise magnificent Spanish-style 
residences with patios (courts) containing fountains 
and fiowers. 

Santiago is also the social and educational capital 
of Chile; it has the University of Chile and several 
professional schools. The rainfall is scanty, and 
parks in and near the city are irrigated. Numerous 
earthquakes have shaken the city. Airlines coimect 
Santiago with South, Central, and North American 
points. An electric railroad runs to Valparaiso, 
Chile’s chief port. The Transandine railroad links 
the city to Buenos Aires. Population (1952 census), 
1,3_48,283. 

Sao PAULO {soun pou'lg), Brazil. The Brazilian 
city of Sao Paulo appears a lovely white under the 
tropic sun. It lies on a plateau of the Serra do Mar, 
2,600 feet above sea level, about 210 miles south- 
west of Rio de Janeiro. The city is the capital of the 
state of Sao Paulo. Sao Paulo’s port, Santos, squats 
in sea-level heat 33 miles — 50 steep and twisting 
miles by rail — to the southeast. Sao Paulo’s high- 
land chmate is bracing. The temperature averages 
57.9° F. for the coolest season and 69.3° F. for the 
warmest. 

Luxuriant tropical parks and gardens and broad, 
palm-lined avenues beautify the city. Well-planned 
residential sections spread over its red hills. Sky- 
scrapers have sprung up over a wide area, as the bus- 
iness district has expanded beyond its former center, 
the Triangle. The public library is 20 stories high; 
the municipal stadium seats 80,000 persons; the mu- 


nicipal theater is one of the world’s finest. Among 
other points of interest are the Ypiranga Museum and 
the huge independence monument in an adjoining 
park, where in 1822 Dom Pedro, the prince regent, de- 
clared Brazil independent of Portugal. The snake 
farm at Butantan raises poisonous snakes of many 
kinds. From them venom is collected for making anti- 
snakebite serums. It is estimated that 5,000 Brazilian 
lives alone are saved every year by these serums. 

At the center of the richest coffee-growing area in 
the world, Sao Paulo has become one of the chief in- 
dustrial and commercial cities of South America. 
Mountain rivers provide abundant hydroelectric 
power, and a rail network brings in raw materials. 
Manufactures include textiles, machinery, chemicals, 
leather and shoes, rubber products, paper, lumber and 
furniture, clothing, glass, and ceramics. Many United 
States firms have plants here. 

Sao Paulo was founded by the Jesuits in 1554. For 
centuries it remained little more than a colonial 
town. In 1890 its population was 64,943. By 1940, 
however, its people numbered 1,258,482. Population 
(1950 census, preliminary), 2,041,716. 

Saratoga springs, N. Y. Sparkling springs of 
mineral waters and the beauty of its natural setting 
make Saratoga Springs a famous health and pleasure 
resort. It lies 30 miles north of Albany in the wooded 
foothills of the Adirondack Mountains. 

So beneficial are its waters that in colonial days 
people risked wilderness travel to drink them. In 1912 
the principal springs became the nucleus of Saratoga 
Spa, an institution operated as a part of the state 
public health service. More than 3,500 persons may 
be treated daily in the three mineral bathhouses. A 
hotel, a research laboratory, a Hall of Springs, a rec- 
reation unit, a new bathhouse, and a bottling plant 
were built by the state in 1935. The waters are 
shipped to all parts of the world. 
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THE RESEARCH INSTITUTE AT SARATOGA SPA 



The Simon Baruch Research Institute is one of a group of new buildings 
completed by the state in I03S at a cost of $8,500,000. They stand in a 
landscaped tract of 140 acres, shaded by magnificent elm trees. 


near Stillwater. On Septembei 19 the British, 
under Gen. John Burgoyne, advanced to attack 
but were blocked at Freeman’s Farm by a fierce 
assault led by Gen Benedict Arnold and Col. 
Daniel IMoigan Buigojme attacked once more 
on October 7, but Arnold again rallied the 
Americans and forced Burgoyne to retreat 
to Saratoga Heights. Cut off from all sources 
of supply, he surrendered 'on October 17. 
This was the turning point of the Revolution- 
aij’^ Wai and hence has been lanked among the 
most decisive battles of the woild. (See olso 
Revolution, American ) 

Sardines. The canned fish known as saidmes 
are not a distinct species of fish but the young 
of the pilchard, a membei of the herring family 
California, oi Pacific, sardines belong to the 
species Sardinops caerulla. Euiopean saidmes, 
canned in freshly pressed olive oil, command a 
higher price than the California product 
They belong to the species Clupea pilchardus 
The young of herring and menhaden are also 


Catering to visitors is the chief mdustiy of the canned and sold as sardines. The name conies from 


spacious old city. Government is by the commission 
plan. Skidmore College for women and Yaddo, a 
retreat foi artists and wiiteis, are vithin the city. 
The August hoise races have been a national social 
event since 1864. Population (1950 census), 15,473. 

The Battles of Saratoga 

About 17 miles east of the city is the sprawling 
site of the battles of Saratoga, nov a national his- 
torical paik Heie in Septembei 1777 Gen. Horatio 
Gates entrenched his Americans on Beniis Heights, 


the island of Sardinia, where the fish were first 
caught in large numbers. {See also Pilchard ) 
Sardinia. The island of Sardinia in the western 
Mediterranean is a steppingstone between Europe 
and Africa. Tunisia is 120 miles south, France 170 
miles north, and Italy, to which the island belongs, 
120 miles east. Corsica is only eight miles off the 
noith coast, across the Strait of Bonifacio. 

From the invasion of the Phoenicians, a thousand 
years before Christ, to the invasion of the Allies in 


TIRSO DAM IN SARDINIA 
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SARGENT 


AT WORK IN A COLORFUL SARDINIAN FARM HOME 

“ ■ A ^ -J! ■ 



The young women are Gifting meal through hand-woven sieves. The patio, with fruit trees and 
wandering fowl, is typical of Sardinian country homes. The women still wear the native dress. 


the second World War, it 
has taken part in a con- 
stant drama of war and 
conquest. It is a poor 
island, about the size of 
New Hampshire, with 
an area of 9,299 square 
miles. It supports a pop- 
ulation of only 1,273,714 
(1951 census, preliminary) . 

Mountains cover much 
of its surface, and farm- 
land is limited. The cli- 
mate is severe, with hot, 
dry summers parched 
with winds from Africa, 
and cold, wet winters. 

The east side of the 
island is a mountainous 
wall rising to 6,000 feet in 
Moimt Gennargentu, the 
highest point in Sardinia. 

In the hills shepherds 
tend flocks of sheep, 
cattle, and goats. Cork 
forests in the northeast 
provide the people with 
a meager livelihood making bottle stoppers. There 
are silver mines in the southeast. 

Western Sardinia Most Prosperous 

Western Sardinia has most of the towns, farms, 
mines, and roads. Here are high tablelands with fer- 
tile soil from scattered extinct volcanoes. The Cam- 
pidano Plain, 15 miles wide and 60 miles long, nms 
from the Gulf of Oristano, on the west, across the 
island to the city of Caghari, which is on the extreme 
southeast. This plain has provided wheat from 
Roman times until the present. It also produces 
vegetables and fruits. 

Another fertile plain in the northwest curves around 
the city of Sassari. Olive and orange trees, and vine- 
yards are grown in this section. The Tirso is the only 
important river. It empties into the Gulf of Oristano. 
The Tirso Dam and power plant are among the largest 
in Italy. 

In the southwest are mines of iron, zinc, lead, 
copper, silver, manganese, and antimony. New coal 
fields were opened up just before the second World 
War, Tunny, lobster, and sardine fisheries are a source 
of income. 

The island is divided into two provinces, named for 
their capital cities of Cagliari and Sassari. Cagliari, 
on the south coast, is the largest city (population, 
137,040) and chief port. Its site has been occupied 
since the days of the Phoenicians, who called it Ca- 
ralis. The modern town lies on the low land along 
the sea. Above, on a mountain ridge, is the citadel 
whose walls are nearly a thousand years old. Near 
the city is a Roman amphitheater. A university and 
a library noted for its ancient manuscripts are places 
of interest. Sassari, on the northwest, is the second 


largest city (population, 70,324, includes suburbs). 
Iglesias is the center of the southwest mining district. 

History Dates from Bronze Age 

The Sardinians are believed to be descendants of 
an ancient Mediterranean race, whose stone forts cov- 
ered the island during the Bronze Age. In the 5th 
century b.c. it was conquered by the Carthaginians, 
In 238 B.c. it became a Roman province, and for 700 
years was one of the leading sources of the Roman 
grain supply. In the Middle Ages the island was the 
scene of fierce struggles between Saracen invaders and 
the fleets of Pisa and Genoa. In the 14th century the 
king of Aragon won it, and it remained Spanish until 
the War of the Spanish Succession transferred it to 
Austria in 1713. In 1720 Austria forced the Duke of 
Savoy to take it in exchange for Sicily. The island 
then gave its name to the newly formed “kingdom 
of Sardinia,” which included the territories of Savoy 
and Piedmont. This kingdom became the nucleus 
of modern Italy in 1861 (see Italy). 

During the second World War the island was a base 
for Axis planes protecting sea routes between Italy 
and Tunisia. It was heavily bombed by the Allies in 
1943 and was occupied by Allied troops. 

Sargent, John Singer (1856-1925). The spirit 
and training of many lands combined to make John 
Singer Sargent a famous painter. He was bom in 
Italy of American parents, spoke his first words in 
German, received his art education in France, found 
fame in England, and made only brief visits to Amer- 
ica. However, when asked why he did not become a 
British subject, since he spent most of his life in 
England, he replied that he preferred to remain a 
citizen of the United States. 
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Though regarded as a portrait artist, 
he is chiefly knowui in America as the 
man who painted the famous decorations 
in the Boston Public Library. On the 
walls of its great hallway, which now 
bears his name, appear the figures of 
the Jewish and Christian religions. They 
form part of a general scheme depict- 
ing the “Pageant of Religion.” The 
splendor of the arrangement on the wall 
space rivals in many ways the work of 
the great wall painters of the Renais- 
sance. The Hebrew prophets are per- 
haps the best known of the groups. 

These murals, begun in 1890, were not 
completed until 1917. (For illustration 
of one of the groups, see Prophets.) 

Sargent’s portraits were among the most celebrated 
of their day. With masterly technique he combined a 
marvelous skill in picturing the mind and soul of his 
subject. "Whatever he saw, whether pleasant or un- 
pleasant, was put into the finished portrait. For this 
reason he was often called a “dangerous” painter for 
those who had anything to conceal. As was said of 
Stuart, another great American portraitist, Sargent 
painted the “inner face.” There is a legend that a 
doctor, puzzled by a certain case, found the secret of 
his patient’s baffling personal nature revealed in a 
portrait done by Sargent. 

Among the notable portraits by Sargent are those of 
Theodore Roosevelt, Joseph Jefferson the actor, and 
Ellen Terry the actiess, as Lady Macbeth. His best 
figure pieces include ‘Carnation Lily, Lily Rose,’ 
in the Tate Galleiy, London; ‘Carmencita,’ Luxem- 
bourg, Paris; and ‘Gitania,’ Metropolitan Museum, 


New York City. ‘The Fountain’ and 
‘Trout Stream in the Tyrol’ are in the 
Chicago Art Institute. 
Sarsaparilla. This drag from trop- 
ical America is commonly knomi only 
as a flavor in carbonated drinks. Its 
chief use, however, is as a syrup medium 
in which medicines are given. 

Sarsaparilla comes from the dried 
roots of several species of Smilax, 
which grow in Mexico, Jamaica, and 
the tropical areas of Central and 
South America. The plants are climb- 
ing shrubs with prickly stems. The 
Spanish gave it the descriptive name 
of little (ilia) bramble (zarza) vine 
(parra). The slender, creeping roots 
radiate for about nine feet from the underground 
rootlike stem. Only the larger roots are cut. The 
earth has to be scraped away and other roots dis- 
entangled carefully to avoid injuring the plant. Then 
the earth has to be replaced about its base. The 
drug is extracted by boiling the diied roots in water 
or alcohol. 

Sarsaparilla roots were taken from the New World 
to Europe as early as the 16th century. For many 
years the extract was used in the treatment of a vari- 
ety of diseases. Today its only medicinal property is 
believed to be its ability to increase the absorption of 
other drugs by the intestinal tract. 

The two principal species are S7nilax officinalis, 
from Jamaica, and Smilax medica, from Mexico. The 
wild sarsaparilla, or false sarsaparilla of the eastern 
United States and Canada, is a nearly stemless wood- 
land herb, Aralia nudicaulis. 


JOHN S. SARGENT 



Sargent was called the painter 
of the “inner face.*' 


SASKATCHEWAN— A Land of FERTILE Fields 


S askatchewan. 

Wheat, co-operatives, 
and a socialistic govern- 
ment have made Sas- 
katchewan famous. This 
is the middle one of Can- 
ada’s three prairie provin- 
ces. Alberta borders it on 
the west, Manitoba on the 
east. Southward its grain 
fields and grazing lands 
merge into those of Noith Dakota and Montana. On 
the north lie the Northwest Territories. Saskatche- 
wan’s area of 251,700 square miles makes it almost as 
large as Texas. It is a varied land of southern plains, 
central parkland, and northern forests stretching to 
the treeless tundra. 

The Southern Plains 

The open grassy plains extend about 75 miles north 
of the United States along the Manitoba boundary to 
the east, then run northwest to a point about 200 miles 
north of the United States on the Alberta boundary. 
These vast fields produce one-half of Canada’s wheat. 


The farm buildings seem 
like islands in a sea of 
golden grain. Cottonwoods 
grow along the stream 
beds, and cottonwoods 
and cypresses are planted 
as windbreaks around 
the buildings. 

The plains are broken 
in the southwest by the 
Cypress Hills, and in the 
southeast by Moose Mountain. Both are hilly, wooded 
regions which have been made provincial parks. The 
plains slope from 1,500 feet above sea level on the 
Manitoba border to about 3,000 feet on the Alberta 
border. Cypress Hills is the highest point (4,546 feet). 
Central Parkland 

North of the plains is a strip of parkland about 
125 miles wide. This is a rolling prairie, broken by 
groves of poplar and willow. There are wooded hills, 

and tree-girdled ponds and marshes where ducks, geese, 

and other water birds nest in the summer. Parldand 
farmers do not depend for their livelihood on a singlo 


Extent , — North to south, 761 miles; east to west, 277 to 393 miles; 
area, 251,700 square miles. Population (1951 census), 831,728. 

Natural Features , — Bounded north and south by 60th and 49th 
parallels; on the west, by 110th meridian. RoUing country, rismg 
in west and broken by low hills; southern prairies separated from 
northern forests by a parkland. Highest pomt. Cypress Hills, 
4,546 feet; lowest, Lake Athabaska, 695 feet. Athabaska, Rein- 
deer, Wollaston, La Ronge, Cree, Peter Pond, and many smaller 
lakes. Chief rivers: Qu'Appelle, Saskatchewan, and ChurchiU. 

Products, — Wheat, oats, barley, milk, cattle, eggs, rye, flaxseed, 
poultry, hay and clover, alfalfa, potatoes; petroleum products; 
flour, meat, butter and cheese, brewery and bakery products, 
copper, zinc, coal, gold, sodium sulfate, lumber; fur; fish. 

Cjttes . — Regma (capital, 71,319), Saskatoon (53,268), Moose Jaw 
(24,355), Prince Albert (17,149), North Battleford (7,473), Swift 
Current (7,458), Weyburn (7,148), Yorkton (7,074). 
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THE TREELESS PRAIRIES FROM THE AIR 



This air view of a Saskatchewan wheat farm gives an idea of the apparently endless miles of 
flat prairie land. The trees around the buildings were planted as windbreaks. 


crop, as the wheat farmers 
do. The average farm is 
smaller than on the plains, 
and mixed farming, stock- 
raising, and dairying are 
practised. Regina and Sas- 
katoon are the two largest 
cities in the province. They 
lie on the indefinite border- 
line between the plains and 
park regions. 

Northern Forests 
Beyond the parkland, be- 
tween the Saskatchewan and 
Churchill rivers, lie enormous 
forests. Commercial lumber- 
ing is the chief occupation. 

Prince Albert is the gateway 
to this region and to Prince 
Albert National Park (see 
National Parks). 

The Laurentian Plateau 
starts north of a line begin- 
ning near Flin Flon on the 
Manitoba border, and extends 
west to Lake Churchill. Here 
the land is underlaid by ancient precambrian rocks 
and threaded with countless streams and lakes (see 
Laurentian Plateau). The forests are thin, and fur 
trapping and fishing are the chief occupations of the 
few inhabitants. The extreme northeastern comer of 
the province lies in the “Land of Little Sticks,” a 
sub-Arctic forest of stunted trees and spongy, moss- 
coyered muskeg. 

'liivers in the northwest comer drain to the Arctic 
Ocean. All other important rivers reach Hudson Bay. 
In the south are the Souris, Qu’Appelle, and Assini- 
boine. The Saskatchewan, and its principal tributary, 
the South Saskatchewan, drain the parkland and 
southern forest regions. The Churchill is the largest 
river in the north. The largest lakes are Athabaska, 
Reindeer, Wollaston, La Ronge, Cree, Peter Pond, 
Dore, Quill, and Churchill. 

A Climate of Extremes 

The continental type of climate prevails. The Jan- 
uary average temperature varies from 10 degrees 
above zero in the southwest to 23 degrees below zero 
in the northeast. The July average is 57° in the north 
and 67° in the south. Extremes of 113 degrees above 
zero and 70 below have been recorded. 

The long, hot summers on the plains are ideal for 
ripening grain quickly. The heaviest rains usually 
fall during June and early July, when they are most 
needed by the growing crops. But the strong ^vinds 
that blow across the open prairies evaporate moisture 
rapidly. Occasional droughts damage and sometimes 
destroy the wheat crop. In the parkland the effective 
precipitation is greater and the winds less severe. 

Farming the Leading Industry 

About one half of the people of Saskatchewan de- 
pend directly upon agriculture for a living. Some 


two thirds of its people live in rural communities. 
This province raises half of Canada’s spring wheat. 
It is also the leading producer of oats and rye. Other 
important field crops are barley, flax, hay and clover, 
and alfalfa. In the central parklands beef and dairy 
cattle, sheep, and hogs are raised. Large quantities 
of eggs and poultry are also produced. 

Saskatchewan farmers have always cooperated in an 
effort to minimize the hazards of wheat growing and to 
improve their marketing position. The first important 
farm organization was the Territorial Grain Growers’ 
Association, formed in 1901. Out of it grew the Sas- 
katchewan Cooperative Wheat Producers, Ltd., which 
markets most of the wheat crop. Other cooperatives 
deal in eggs and poultry, dairy products, and wool. 

State aid to agriculture has been provided for 
many years. A recent example is the Agricultural 
Representative Act of 1945, which coordinates the 
extension work and research findings of the Provin- 
cial and Dominion departments of agriculture and 
the University of Saskatchewan. The province is di- 
vided into 36 districts, each with one agricultural rep- 
resentative, who is a member of the Saskatchewan 
Institute of Agrologists. He works with local commit- 
tees and district boards to put into operation the gov- 
ernment’s long-term programs for crop diversifica- 
tion, conservation, and reclamation. 

Trapping, Fishing, and Lumbering 

Fur-bearing animals are still abundant in the great 
northern forests and in the marshes of the central 
and southern sections. Muskrat and beaver are the 
most valuable of the wild animals. Fox and mink 
are raised on fur farms. The provincial government 
licenses trappers and controls the number of animnlR 
they may take in a season. The pelts are marketed 
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for the trappers by the Saskatchewan Fur Marketing 
Service, a government-owned corporation. 

Commercial fishing is largely a winter industry of 
the northern lakes and streams. Whitefish represent 
more than half the total catch. 

One-third of the total land area is forested. Spruce, 
jackpine, poplar, and tamarack are the chief commer- 
cial species. All timber from crown lands is marketed 
by the Saskatchewan Timber Board. 

Wealth from Minerals 

Copper is first in value of the province’s mineial 
output. From the important Flin Flon ore bodies, 
shared with Manitoba, come gold, copper, zinc, and 
silver. New oil reserves were discovered in 1953. 
Drilling increased almost 100 per cent in that yeai. 

On the north shore of Lake Athabaska are laige 
deposits of gold, and pitchblende, which is an oie of 
uranium and radium. Other areas in the far north 
await development. Lignite coal is found over a laige 
part of the prairies. The Souiis River area is the chief 
producer. Lloydminster on the Alberta boundarj'^ is 
the center of petroleum and natural gas production. 
On the prairies are many deposits of sodium sulfate. 

Government in Business 

The leading industries are based on the agricultural 
resources — slaughtering and meat packing, flour mill- 
ing, butter and cheese making, and manufacture of 
brewery and bakery products. Petroleum refining and 
sawmills are major sources of income. These indus- 
tries, as well as wholesale and retail trade, are con- 
trolled by private enterprise and co-operative organi- 
zations. Printing and publishing aie also important. 

RTien the Cooperative Commonwealth Federation 
party came into office in 1944 it socialized many pub- 
lic services and entered into several manufacturing 
fields which had not attracted private capital. It 
operates a brick and tile plant and a sodium sulphate 
plant. It also mines and markets the clay products 
of the province. It has its onm insurance agency, 
printing plant, and housing corporation. Automobile 
accident insurance is compulsory. Electric power, 
telephoneSj and bus transportation are government 
owned. The Government Airways operates the pro- 
vince’s northern air services. 

Education and Social Welfare 
Education is free and compulsory. The Larger 
School Unit Act of 1944 provided that some 5,000 
rural school units be replaced by 60 larger imits. The 
provincial government assumes a greater share of 
educational costs, and the basis of local taxation for 
education was broadened. Today land not included in 
any organized school district may be taxed for educa- 
tion purposes. The larger unit system made possible 
more efficient administration and expansion of 
services. The University of Saskatchewan, foimded 
in 1907, is located in Saskatoon. There are normal 
schools in Saskatoon and in Moose Jaw. 

Under the provisions of the Health Services Act of 
1946, a number of health districts were established 
which provdde the people living in them with free 
public health services, and personal health service on 
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a prepayment basis. Hospital insurance is compulsory 
for all residents of the province. Provincial grants help 
local communities to build new hospitals. There are 
free cancer and mental hygiene clinics, and treatment 
and hospitalization of tuberculosis is free of charge An 
air ambulance service for the remote parts of the pro- 
vince is operated by the Department of Public Health. 

Saskatchewan is governed by a legislative assembly 
elected by the people every five years. The lieutenant- 
governor is appointed by the governor-general of 
Canada for five years, but the actual executive head 
is the premier, who is the leader of the dominant 
political party. 

From Fur Trading to State Socialism 

The name of the province is the Cree Indian word 
for “rapid river.” In 1774 Samuel Hearne, a trader 
and explorer for the Hudson's Bay Company, built 
Cumberland House, a fur-trading post on Lake Cum- 
berland. One hundred years later, in 1875, the Royal 
Canadian Mounted Police built Fort Walsh m the 
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C 3 T)ress Hills to control Indians and “wolvers,” law- 
less bands of white men from the United States. 

In the 1880’s new railroads started bringing set- 
tlers, and the immigration continued until World 
War I. The first families came from eastern Canada 
and the United States. They were followed by Ger- 
man Mennonites, Dukhobors from Russia, Ukraini- 
ans, Magyars from Hungary, French, and Scandina- 
vians. In 1882 the country of which Saskatchewan 
was a part was organized into four provincial dis- 
tricts. These were reorganized in 1905 to form the 
provinces of Saskatchewan and Alberta. Population 
grew to 921,785 in 1931 but fell to 831,728 by 1951. 
Two fifths of the people are of British origin. 

During the drought and depression of the 1930’s, 
Saskatchewan sought relief in political and economic 
experimentation. The Saskatchewan and Alberta 
sections of the United Farmers of Canada and the 
Independent Labor party formed a national party, 
the Co-operative Commonwealth Federation (C.C.F.). 
It united labor and agriculture on a program of state 
socialism. It became the nation’s third strongest 
party. In 1944 it gained control of Saskatchewan’s 
legislature and was re-elected in 1949 and 1952. 

After World War II production of minerals, par- 
ticularly uranium, oil, and natural gas, increased. In 
1953 new uranium deposits were found in the Lac La 
Ronge and Beaverlodge areas. (For Reference-Out- 
line and Bibliography, see Canada; Canadian History.) 
Sas'SAFRAS. This wild plant is attractive at all 
seasons of the year. It grows from Massachusetts to 
Florida and westward throughout the Mississippi 
Valley. In the northern part of its range it is a large 
shrub or small tree 25 to 30 feet tall. In the south it 
may reach 80 feet. It often grows in dense thickets, 
for a single tree is soon surrounded by thriving canes 
sent up from its roots. 

The main branches stand out almost at right angles 
from the trunk, with the many twigs growing upright 
from them. The leaves have three different patterns, 
all of which may appear on the same branch. They 
may be oval; mitten-shaped with one lobe like the 
thumb of a mitten; or shaped like a double mitten 
with a thumb on each side. The light, cool, green leaves 
turn to brilliant yellow, scarlet, or orange in autumn. 
In autumn too blue fruits with short red stems appear. 
Through the winter the buds remain bright green at 
the tips of pale green twigs. In early spring yellow- 
green blossoms appear in clusters. 

The red-brown bark is deeply ridged, spicy, and 
aromatic. Sassafras tea, prepared by boiling the root 
bark, was once popular as a spring tonic. Oil of sas- 
safras has been used in certain medicines, soaps, and 
candy. The wood is used for fence posts, cross-ties, 
furniture, and barrels. The tree is becoming popular 
as a windbreak and for restocking abandoned and 
eroded farm lands. 

Sassafras belongs to the laurel family (Lauraceae). 
There are only three species, one in central China, 
another in Formosa, and the third (Sassafras albidum) 
in the United States. 


Saturn. This ancient Roman deity has been 
identified with the Greek god Kronos, who, it was 
said, after his dethronement by Zeus fled to Italy and 
there established his reign, known as the “Golden 
Age” of Saturn (see Zeus). But the name Saturn 
comes from a Latin word meaning “to sow,” and, 
unlike Kronos, he was a god of agriculture who taught 
his people to till the soil. He is represented with a 
sickle in his hand. His wife was Ops, the goddess of 
plenty. In honor of Saturn, a great yearly festival, 
called the Saturnalia, was held in December after the 
sowing of the winter grain was finished. This was a 
time of games and feasting. Presents were exchanged, 
including especially wax candles and dolls. Distinc- 
tions of rank were laid aside, and liberties were 
allowed even to slaves. It was formerly believed that 
the celebration of Christmas, which comes at about 
the same time, was introduced by the Church to 
displace the pagan license of the old Saturnalia. 

In astronomy, the planet Saturn is the sixth major 
planet in distance from the sun. It has a magnificent 
system of rings and satellites. (See Planets.) 

SaULT SAINTE MARIE (so sant ma-re'). Lake 
Superior’s outlet into Lake Huron is the angry httle 
Saint Marys River, which is 63 miles long. It flows in 
a southeasterly direction through the one-mile-wide 
channel which here separates Canada from the Upper 
Peninsula of Michigan. The level of Lake Huron is 
some distance below that of Lake Supei^jor, and in 
making the descent the river drops 20 feet in a mile, 
forming rapids (the SauU, or “rapids,” of Saint Mary) 
impassable to lake vessels. The Lake Superior region 
was thus barred from the seaboard until a ship canal 
was built around the rapids in 1855, overcoming the 
difference in level by means of locks. Today the 
Soo, as it is popularly called, has two canals: one on 
the north, or Canadian, side of the river, and the 
other on the American side. 

The original American canal was completed in 1855 
by the state of Michigan and transferred to the 
United States government in 1882. The present canal 
is about two miles long, but there are 30 miles of 
dredged channel leading to it from the Huron side 
with a depth of 22 feet. The canal has four locks. 
These range in width from 80 to 100 feet, in depth 
from 22 to 30 feet, and in length from 800 to 1,350 
feet. A jackknife bridge, one of the largest bascule 
bridges in the world, spans the American canal. 

Although the canal is ice free only about eight 
months of the year, this outlet for the ore and grain 
of the Northwest usually carries more cargo annually 
than the Panama and Suez canals combined. 

On the Canadian side a canal with locks was built 
by the fur-trading North West Company, as early as 
1798, but it was destroyed in 1814 by American 
troops in the War of 1812. The present Canadian 
canal was completed in 1895. It is Ij miles long 
and has a lock 900 feet long and 60 wide. Both 
canals are toll free, and vessels go through either the 
Canadian or the American locks, whichever is the 
most convenient. 


FAMOUS GATEWAY TO LAKE SUPERIOR 



This is an airplane view of the American canal and locks at Still farther to the right, not visible, lie the Canadian canal 

Sault Sainte Marie, Mich., looking west. On the far horizon and. locks. Each of the two big locks in the center is 1, 350 

stretches Lake Superior. Its waters flow through the Saint feet long — one of the longest in the world. The freighters 

Marys River, which leads into Lake Huron. At the right are usually carry more cargo through these waters than passes 

the foaming rapids around which the canal was built. through the Panama Can^ and the Suez Canal combined. 
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These two artificial links in the Great Lakes system The Telfair Academy of Arts and Sciences contains 
complete the water chain or highway by which vessels sculpture, paintings, textiles, and small art objects, 
can sail continuously from Duluth on Lake Superior Of special interest are colonial kitchens and fine old 
to the Atlantic Ocean (see Great Lakes; Welland Ship furniture. The Georgia Historical Society has a valu- 
Canal). The “Soo” carries more freight tonnage than able collection of old books and documents. Arm- 
any other canal in the world, and in most years more strong College is controlled by the city, 
than the Suez and Panama canals combined, even Savannah was founded on Feb. 12, 1733, by Gen. 
though navigation is closed by ice for four months. James E. Oglethorpe, an English philanthropist. His 
Coal makes up the bulk of the westbound cargoes, and aide in planning the tovm was Col. William Bull, a 
iron ore and grain most of the eastbound. About Carolina engineer for whom the main street was 
15,000 vessels pass through the American canal in an named. The towm was headquarters for a buffer col- 
average year, and about 5,000 use the Canadian canal, ony between Spanish Florida and Carolina. 

The picture opposite shows the American canal. In 1778 Savannah was captured by the British, who 

Two cities named Sault Sainte Marie border the held it until the close of the Revolutionary War. 
canals. The principal products of the Ontario city During the Civil War it was an important Confederate 
are iron and steel, chromium, foundry and machine- supply depot. Union forces captured the city on Dec. 
shop products, chemicals, and paper. (Population, 21, 1864. Savannah has a mayor-council government. 
1951 census, 32,452.) The Michigan city is connected Population (1950 census). 119.638. 
with Canada by a railroad bridge and a • . Savonaro'LA, Girolamo (1452- 

ferry. Its chief manufactures are chem- 1498). “Oh, my Florence! I was in a 

icals, leather, lumber, and woolen prod- ' ‘ , safe harbor, the life of a friar; the Lord 

nets. Both cities use the water power A *' drave my bark into the open sea. 

of the rapids to generate electricity for Before me on the vast ocean I see 

industrial and other purposes. Founded Mgfk ^ terrible tempests brewing. The wind 

in 1668 by Father Marquette, Sault X ■ drives me forward and the Lord forbids 

Sainte Marie, Mich., was the first per- .my return. On my right the elect of 

manent white settlement in what is now God demand my help; on my left 

the state of Michigan. Population • demons and wicked men lie in ambush. 

(1950 census), 17,912. ’ ’ I communed last night with the Lord 

Savan'NAH, Ga. Historic Savannah, Lord; lead me 

16 miles from the Atlantic on the Sa- ***.*'" . a back to my haven.' ‘It is impossible; 

vannah River, is the oldest and second ' , see you not that the wind is contrary? ’ 

largest city in Georgia and one of the % avonarola preach, if so I must; but why 

most beautiful in the United States. ^he Reformer of Horence I meddle with the government 

It is the state port of Georgia and a of Florence?’ ‘If thou wouldst make 

leading commercial center of the South. The city Florence a holy city thou must give her a govem- 

draws materials for manufacturing and export from ment which favors virtue.’ Then was I convinced and 

a rich region. Savannah was one of the most famous cried, ‘Lord, I will do Thy wiU; but tell me, what shall 

of the old South’s cotton markets. But cotton grow- be my reward?’ ‘My son, the servant is not above 

ing declined in the area after the first World War, his master. The Jews made Me die on the Cross; a 

and lumber and other pine-tree products became the like lot awaits thee.’ ’’ 

chief cash crops. In burning allegorical words such as these the 

The city’s industries include lumber and wood- Dominican friar Savonarola swept the pleasure- 
working mills, cottonseed-oil mills, paper and bag loving people of Renaissance Florence by the tempest 

factories, a sugar refinery, a sea-food cannery, and of his eloquence. Appalled by the sins of the world — 

factories making fertilizers, paperboard, gypsum, and disappointed in love, so it is said — he had be- 

chemicals, concrete, turpentine, paints, and steel come a friar in Bologna at the age of 22. His first 

products. Four railroads and three airlines serve attempts at preaching were failures, but gradually 

Savannah. The city is also the home of the Himter he gained confidence and his fame spread throughout 
Air Force Base. all Italy. 

The wide, tree-lined streets are intersected at In 1490 Savonarola was ordered to Florence by his 
regular intervals by small parks and squares. The superiors and was elected friar of the monastery of 

squares were originally intended to be points of de- San Marco (St. Mark’s). His Lenten and Advent 

fense against Indian and Spanish attack. Now they sermons in the cathedral of Florence, in which he de- 
bloom with gardenias, camellias, and azaleas. Pal- nounced the sins of Florence and prophesied speedy 

mettos, magnolias, and great old live oak trees hung punishment, soon gave him such a hold upon the city 

with Spanish moss give Savannah the name “Forest as few preachers have ever had. 

City.’’ Monuments to Revolutionary and Confeder- Appeals to the Emotions of the Florentines 

ate heroes stand in many of the parks. Old brick In imagination we can see the shrunken figure and 
houses with high stoops, iron railings, and half-hidden the gaunt face of the little hooded friar, his glowing 
gardens add to the leisurely charm of the city. black eyes flashing like lightning from beneath the 
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shadow of his cowl. His prophetic words concern- 
ing the coming “scourge of God” seemed fulfilled 
when Charles VIII of France crossed the Alps in 
1494 and invaded Italy. The emotional Florentines 
seized the opportunity to expel their despot, the 
feeble son of Lorenzo de’ Medici, and restore their 
republic; and under the guidance of the prophetic 
preacher of San Marco they enteied into alliance 
with the French. 

Savonarola became practically dictator of the city 
and set about his task of giving Florence “a govern- 
ment that favors virtue.” Day by day his im- 
passioned words roused the people to greater and 
greater religious enthusiasm. Light-hearted pleasure- 
loving Florence became a city of puritans. Hymns 
echoed through the streets where lately had sounded 
riotous songs. In 1497 Savonarola sent the children 
from house to house to collect the "vanities” of 
the inhabitants. These were piled high in the public 
square — the fancy dresses and masks worn at the 
carnival, immodest books and pictures, and the 
like — and burned at the close of a solemn procession 
through the city. 

But powerful enemies were now arrayed against 
Savonarola. The friends of the Medici were plotting 
their return. Pope Alexander VI ordered the zealous 
monk to discontinue preaching because of the Floren- 
tine alliance with France and excommunicated him. 
At the same time a reaction against puritanism 
swept over the city. A proposed ordeal by fire between 
a hostile monk and one of Savonaiola’s disciples to 
test the truth of Savonarola’s teaching came to 
nothing after all arrangements were made and the 
people assembled. 

The fickle Florentines now turned against him. 
His enemies gained control in the elections, the 
monastery of St. Mark’s was stonned, and Savonarola 
was arrested. Through the use of torture they ob- 
tained from him whatever confessions they wished. 
In spite of the fact that his teachings were essen- 
tially the same as those of the church, he was con- 
demned and burned as a heretic in 1498. 

Sawfish. The sawfish is a huge member of the ray 
family. It sometimes reaches 20 feet in length and a 
weight of more than 700 pounds. Its “saw” is a flat 
extension of the snout, covered with tough skin called 
shagreen. Into its two edges are set 26 pairs of long 


sharp teeth. The saw is often six feet long and a 
foot unde at the base. Normally it is used among a 
school of fish and is wielded with a side to side 
movement. The small weak mouth is set on the under- 
side of the head, back of the eyes, as is the case with 
its relatives the sharks. Its front fins are horizontal, 
serving only to balance the fish in the water. The 
female gives birth to about 20 living jmung, instead 
of laying eggs as many fish do. The saw remains soft 
and flexible until after birth. 

Many tales are told of sawfish attacking boats or 
bathers; but these stories are for the most part un- 
true and are due to confusion of this animal with the 
much bolder and fiercer swordfish. The sawfish 
fights usually for food alone and will rarely assail a 
creature bigger than itself. It is fairly common 
in the Gulf of Mexico. Sawfish will occasionally 
ascend rivers, and specimens have been taken from 
the lower Mississippi River. The scientific name of 
the common sawfish is Pristis peclinatits. (See also 
Fish; Swordfish.) 

Saxifrage. The name of this flower means “rock 
breaker” and it comes from the Latin words saxiim, 
“rock,” and frangere, “to break.” It grows in tiny 
cracks on rock and helps to break down the rock 
into soil. It is native to north temperate and arctic 
regions. 

Various kinds of saxifrage, sometimes called rock- 
foil, are used in rock gardens and border plantings. 
The family Saxifragaceae includes shrubs (goose- 
berry; currant; hydrangea; and syringa, or mock 
orange) and wild flowers (bishop’s cap, or miterwort; 
alumroot; and grass-of-Parnassas). 

'Early saxifrage (Saxifraga virginiensis), found on 
rocks and dry hillsides, blooms in the Middle Western 
states from March to May. It has wedge-shaped 
leaves clustered in a rosette at the root. From the 
center of the rosette grows a fuzzy stem with a cluster 
of white, five-petaled flowers. 

Saxony, Germany. The old historic region called 
Saxony is one of the richest parts of all Germany. 
It lies in the triangular basin formed by the upper Elbe 
River and its tributaries. The ridges of the Erz- 
gebirge (Ore Mountains) mark its southern limits. 
To the west lies Thuringia and to the east the old 
historic region of Silesia. The land is varied and 
beautiful. Small lakes glisten in the north, and 


THE SAWFISH AND ITS TWO-EDGED SAW 



This picture shows how the teeth on the “saw” curve backward teeth of the fish fit into sockets in the sides of the bony snouti 

so as to enable the sawfish to tear the flesh of its victims. The much as the teeth of land animals fit into their jaws. 


53 


SCALE INSECTS 


there are many mineral springs. Cattle and sheep 
graze in rolling, tree-dotted pastures. The chief crops 
are rye, oats, potatoes, beets, and flax. The farmers 
grow many fruits, including apples, cherries, and 
plums. The once-rich metal mines have been worked 
out, but coal and ample water pow’er supply textile 
factories and industries based on imported metals. 

After the second World War the Allies created new 
"Saxonies,” giving the name Saxony to new political 
units. The British, in their zone, combined the old 
Prussian province of Hanover and the lands of Bruns- 
wick, Oldenburg, and Schaumburg-Lippe into a new 
state called Lower Saxonj'^ (Niedersachsen). Hanover 
became the capital. In the Soviet zone of occupied 
Germanj’’ the Russians divided the old historic Sax- 
ony into two states, or lander. Thej’' were Saxony- 
Anhalt (Sachsen-Anhalt) and Saxony (Sachsen). In 
1952, to gain tighter control, they dissolved the two 
states into five districts (see Germany). 

Started Out as Pirates 

IWien the old Saxons first appeared in history, they 
were redoubtable sea-pirates, ravaging the coasts of 
Britain and France from their homes at the base of the 
peninsula of Denmark. Beginning about a.d. 450, 
they helped to found the Anglo-Saxon kingdom of 
England (see Enghsh History). 

In Charlemagne’s day the parent stock still dwelt 
by the shores of the North Sea, from the Elbe west- 
ward to near the Rhine, and from the sea southward 
to the low mountains of Hesse and Thuringia. Thirty 
years of almost incessant warfare (772-803) were 
required to conquer and christianize this vigorous 
people and make them a part of the Frankish empire 
(see Charlemagne). 

Within little over a century afterward the duke of 
the Saxons had become king of all Germany, and 
revived the Holy Roman Empire (see Otto, Emperors 
of the Holy Roman Empire). And even after the 
kingship and imperial power had passed to other 
German lines, the rulers of the stem duchy of Saxony 
— especially Henry the Proud and his son, Henry the 
Lion (died 1195), who also ruled Bavaria — ^were among 
the most formidable of German princes. 

Modern Saxony Has Moved 

But modern Saxony has nothing but the name in 
common mth the old stem duchy. Its very location 
is different, for it lies at least 150 miles to the south- 
east, in a “mark” or border-land conquered by the 
former dukes from the Slavic Wends. After 1423 
this territory and the Saxon vote in the imperial 
electoral college belonged to the princely house of 
Wettin. In 1485 the land wms partitioned between 
two sons, from whom descended an “Ernestine” line 
with Wittenberg as capital and the title of elector, 
and an “Albertine” line, with its capital at Leipzig. 

The Elector Frederick the Wise (1486-1525), who 
was Luther’s sovereign and protector, was the head 
of the Ernestine line. In 1547 his successor was 
defeated by Duke Mamice, head of the Albertine 
line, who thereby obtained the title of elector 
together with Wittenberg and other portions of 


Ernestine territorJ^ The Ernestine line was long repre- 
sented by a group of petty states known as the “Saxon 
duchies,” lying in the Thuringian region to the west 
of the Albertine lands. 

From the latter comes our presenl^day Saxon 3 ^ 
It was devastated in the Thirty Years’ War, but for 
nearly 70 jmai-s (1697-1763) its head was also (bj^ 
election) king of Poland. It suffered severely at the 
ruthless hands of Frederick the Great. It was raised 
to a kingdom and had its territory increased b 5 " Napo- 
leon; and then was deprived of its northern half, to 
the gain of Prussia in 1815. It was again obliged to 
pay an indemnity to Prussia in 1866, but it fought on 
the side of Prussia in the Franco-Prussian War and 
became part of the German Empire in 1871. With the 
rest of Germany it deposed its hereditarj' rulers and 
became a republic in 1918. In 1933 it dwindled to an 
administrative unit in Adolf Hitler’s dictatorial Third 
Reich. During the second World War its industrial 
cities were heavily damaged. (See also Dresden; 
Germany; Leipzig.) 

Scale insects. Some years ago the fruit 
growers of California were thrown into a panic by the 
discovery that immense numbers of scale insects of 
the "cottony-cushion” species were devastating their 
trees, threatening the flourishing groves of citrus fruits 
with destruction. Spraying the thousands of acres of 
trees with insecticides seemed in those daj-s a hope- 
less task, and ruin stared them in the face. Experts 
dispatched to Australia, whence the pest had acciden- 
tally been introduced, brought back with them the 
little red-and-black spotted Australian lady-bug, 
which they found was the natural enemy of this pest 
in its native land. When these imported beetles had 
multiplied sufficiently, numbers of them were sent 
to the fruit-growers, who liberated them in the 
groves. Swooping down on the feast, the beetles made 
quick work of the pest. By the aid of those beetles 
and other remedial measures, in less than two years 
the pest was so thoroughly controlled that it has 
never since got out of hand. Yffien it was found that 
the lady-bugs starved to death as soon as the scale 
insects disappeared, colonies of them were kept going 
by breeding a supply of their favorite food. Now 
whenever there is an outbreak of scale insects, re- 
serves of lady-bugs are in readiness. 

The cottony-cushion scale (Icerya purchasi) is only 
one of a number of species of the group of scale in- 
sects which are very injmious to fruit trees, shade and 
ornamental trees, bushes, vines, and even grasses. 
They may occur on any part of the stem or leaves, and 
sometimes even on the roots. They are called “scale 
insects because they fasten themselves to a certain 
spot on the plant, and, with their beaks buried in the 
tissues of the plant, there remain feeding on the sap, 
protected and concealed beneath a powdery, cottony, 
or waxy secretion and various cast-off skins which 
form an oval or rounded scale. 

The most troublesome scale insect in the United 
States is the “San Jos4 scale” (Comstockaspis perni- 
ciosa), which is believed to have been introduced into 
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tliis country from Cliina. By 1890 it had spread over 
the greater part of California and five years later was 
established in many parts of the United States. It is 
now found all over 

the United States, turn 

and has proved 
very destructive in 
the best fruit- 
growing regions. 

It does not bother 
citrus fruits, but 
attacks many other 
trees and plants, 
including the apple, 
cherry, rose, pear, 
currant, goose- 
berry, elm, chest- 
nut, oak, walnut, and many orna- 
mental trees and shrubs. When 
this pest is present the twigs are 
marked by a gray scaly substance. 

Hecently a lady-bird beetle of 
China has been brought to this 
country to aid in the fight against 
it. The “red scale” of the orange is 
a close relative of the San Jos6 scale. 

Another troublesome scale is the 
"cottony-maple,” often found on 
many other trees as well as on the 
maple. Its name comes from the 
cottony appearance of the large egg- 
sac wUch is attached to the mother 
scale. The "cotton” is really a 
wax. The "oyster-shell scale,” so 
named because the scale resembles 
the shell of some kinds of oysters, 
occurs frequently on apple, lilac. 




willow, and other trees. 

These scale insects as a usual thing are stationary 
except for a few hours after hatching. The males 
possess legs and a single pair of wings; but the fe- 
males lose their six legs after molting, and thenceforth 
are grubhke, wingless, and stationary, and are con- 
cealed under the 


The ^ upper picture shows the male 
cochineal, the lower the female* From 
the dried bodies of these insects a 
famous red dye is made. The coch- 
ineal is one of the few useful scale 
insects. 


mass of cast-off 
skins and a pow- 
dery, cottony, or 
waxy secretion. 
When the young 
are hatched they 
leave the shelter, 
and rove about the 
food plant for a 
time in search of a 
suitable place in 
which to insert 
their beaks and 
begin pumping up 
the sap. A few 
species are called 


THE SEA SHELLS THAT CAN TRAVEL 





It was the shell of this little creature that the pilgrims of the Middle Ages used 
to wear in their hats. And it was indeed a proper symbol, for the scallop itself is 
a sea traveler. It swims about in a rigzag fashion by clapping the two shells 
together. On the left, the black lines show the muscle that closes the shells. 
This is the only part that we eat. The dots on the rim are steely blue eyes. 


"mealy bugs” more often than "scales,” as they 
move about more freely. 

Often the scales go unnoticed on the bark until 

THINGS RED they have attained 

great numbers, and 
this, together vith 
the ease vdth which 
these insects and 
their eggs, when 
attached to lining 
plants, can be 
transported long 
distances, has 
caused many 
species that infest 
cultivated plants 
to become dis- 
tributed in almost every country in 
the world. Most of the highly in- 
jurious species found in the United 
States have been introduced from 
other countries, either on young trees 
or on fruit. Scarcely any kind of tree 
is free from their attacks. Certain of 
the species are constant pests in hot- 
houses and conservatories. 

While most of the species are 
pests and must be constantly com- 
bated by spraydng, fumigation, etc., 
there are a few scale insects that are 
cultivated for the useful products 
they yield. The cochineal insect, a 
native of Mexico and other parts of 
Central America, has long been used 
for making a red dye (see Cochineal), 
and in Europe and Asia there are a 
few species of the scale insect which 
have been used for a similar purpose 
for centmies past. The lac-insect of far Eastern 
countries exudes a resinous substance, w'hich when 
dried, pounded, washed, and purified becomes “lump- 
lac” or “shellac.” (<See Lacquer and Shellac.) 
Scallop. Most “bivalves” soon settle down for 

hfe, but the scallop 
is a pilgrim. It 
does not fasten it- 
self to rocks or 
timbers or form 
beds on the bottom 
of the ocean as do 
oysters, but roams 
from place to place. 
Tiny eyes rim the 
edge of the mantle 
inside the shells. 
The scallop moves 
by clapping the 
tw'o shells force- 
fully enough to 
push itself for- 
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•ward in funny little zigzag leaps. The extensive 
journeying of the scallop made the shell a fitting 
emblem for travelers. In the hliddle Ages pilgrims 
sometimes ■wore it on their hats to indicate that they 
had taken long voyages by sea. It ■u’^as especially the 
emblem of pilgrims to the shrine of St. James at 
Compostela (Spain). 

The scallops sold in fish markets are the large 
muscles which these mollusks use to open and close 
their shells. This is the only part of the scallop Amer- 
icans eat. The remainder is discarded or used as 
bait. In Europe, however, the entire scallop is eaten. 

Scallops belong to the family Peciinidae of the class 
Pelecypoda. This last name means “hatchet-footed.” 
They are mollusks, related to oysters and clams (see 
Mollusks). Scallops are of two kinds — ^bay scallops 
and sea scallops. The bay scallop of the Atlantic 
coast (Peclen irradians) is taken from inshore waters. 

It is about three inches across and has a deeply 
grooved, arched shell. 

The larger Atlantic sea scallop (Peclen magellanv- 
cus) occurs on offshore banks. It is about six inches 
across and has a rather flat shell without ridges. 
These tw'o species account for the major portion of 
the United States production. Relatively small quan- 
tities of western bay scallops (Peclen aequisulcalus) are 
taken on the Pacific coast. 

Scandina'via. Sweden, Norway, and Denmark to- 
gether are called Scandinavia. The name is from an 
old term (Skaney) for a district in Sweden. Norway 
and Sweden share the Scandina-vian peninsula, the 
northernmost peninsula of Europe. Denmark occupies 
a peninsula of its own, reaching north from Germany. 

The people of the Scandina'vian countries are close- 
ly related in blood, language, and history. They are 
typically a long-headed, blond people. They are of 
the Teutonic stock, like the Germans. Their ancestors 
were bold sea rovers kno'wn as the Northmen, or Vik- 
ings (see Northmen). The Northmen touched on the 
coast of North America centuries before Columbus 
and pushed into every comer of Europe. They left 
settlements in Russia, England, Ireland, and Scot- 
land, in the Faeroes, the Orkneys, and the Shetland 
Islands, and in northern France, where they were 
called Normans. In all these places they merged with^ 
the original inhabitants. They also settled Iceland, 
which was united "with Denmark until 1944; and 
Greenland, which still belongs to Denmark. In the 
19th century Scandina'vdans emigrated to the United 
States in large numbers. Most of them settled in the 
northwest states, particularly in Wisconsin, Minne- 
sota, and North Dakota. 

Sweden, Norway, and Denmark were independent 
kingdoms until 1397. Then Denmark united them in 
the Union of Kalmar. Sweden -withdrew from the 
Union in 1523. Norway remained practically a de- 
pendency of Denmark until 1814, when it passed 
to Sweden. In 1905 Sweden granted Norway its inde- 
pendence. (iSee articles on the separate countries.) 

The close kinship of the Scandina-vian peoples is 
sho'wn in their languages. By about a.d. 1000 enough 
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differences had crept into the parent Scandinavian 
tongue to make three dialects. These became the 
modem Swedish, Norwegian, and Danish languages. 
As the languages are spoken today they are still much 
alike, and Swedes, Norwegians, and Danes can under- 
stand one another fairly well. 

The Scandina'vdans remained for a long time a 
people of action rather than a literary and artistic 
people. The sea was all about them, in-vdting them to 
seek fortune and adventure, while the stem and rag- 
ged land could not be conquered ■udthout a straggle. 
Scandina-vdan literature therefore begins rather late. 
Only within recent times have Scandina-vdan ■writers 
won standing as world figures. 

Tales of Old Heroic Days 

The oldest important works we know are two collec- 
tions of Icelandic literature called the Eddas. The 
time when the Elder, or Poetic, Edda was written is 
unknown, but our knowledge of the work dates from 
about 1643. The Younger, or Prose, Edda was written 
by the great Icelandic poet Snorri Sturluson (1178- 
1241), Each Edda relates myths and heroic legends 
of the early Scandina'vdans. From them we get our 
stories of Odin and Thor and the other gods of north- 
ern mythology. Icelandic sagas also have come down 
to us. These are tales of old Viking days. They were 
first told by sagamen, or storytellers, who wandered 
from place to place. They are in prose -vvdth bits of 
poetry interspersed. 

The modem period in Scandinavian literature had 
its real beginning in the 18th century. The Danish- 
Norwegian dramatist, Ludwdg Holberg (1684-1754), 
who has been called “the Moliere of the north,” and 
the Swedish romantic poet Esaias Tegner (1782-1846) 
were prominent figures in their own lands; but Hnns 
Christian Andersen of Denmark (1805-75), the won- 
derful teller of fairy tales, was the first to be adopted 
by the whole world (see Andersen). 

A Series of Great Writers 

Andersen showed what the world of fairyland was 
like. Other great Scandina-vdan writers, in the latter 
part of the 19th century, portrayed the world of 
reality and delved into the problems of life. To this 
period belong two great Norwegian writers, Bjom- 
stjeme Bjornson and Henrik Ibsen. Bjornson was a 
novelist as well as a dramatist. Ibsen, the greatest of 
Scandina-vdan dramatists, was in his ovm day prob- 
ably the most influential writer in the whole world 
(see Bjornson; Ibsen). Johan Strindberg, the Swedish 
novelist and dramatist, possessed powers in some re- 
spects as great as theirs. But his work was marred by 
his bitter and unhealthy pessimism. 

In the 20th century all three countries produced 
distinguished novelists. Selma Lagerlof of Sweden 
turned to the world of imagination and romance (see 
Lagerlof). Martin Andersen Nexo pictured the peasant 
life of Denmark; Johannes Jensen, also of Denmark, 
traced the evolution of man in ‘The Long Journey’. 
Johan Bojer and Knut Hamsun -wro'te somber stories 
of Norwegian life. Sigrid Undset traced Norway’s 
history from Viking days down to modem times. 
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THE MAGIC APPLES OF IDUNA 



In this painting, the goddess Iduna gives an aging Norse hero 
a magic apple to make him young again. She takes it from her 
wonderful casket that was always full when she opened it. 


Two Scandinavian-American writers won fame by 
writing about their people. Hjalmar Hjorth Boyesen 
wrote of his native Norway in 'Gunnar’ (1874). Ole 
Rolvaag, another Norwegian, wrote ‘Giants in the 
Earth’ (1927), an epic novel of Scandinavian pioneer 
life on the Dakota prairies during the 19th century. 

An Ancient Scandinavian Myth 

“The Apples of Iduna” — a myth about the coming 
of spring — was a favorite with the Northmen. They 
believed that the long, cold printer was caused by a 
triumph of the giants of Jotunheim over the gods. 
When spring returned the gods had prevailed. 

In the shining city of Asgard where the gods dwelt 
lived Bragi, the god of poetry and eloquence, and 
his lovely wife Iduna (or Idun), goddess of youth. 
In the hght of her warm smile no one could grow old, 
and the trees in her garden were always in bloom. 
Best of all, she had a magic casket filled with wonder- 
ful apples, which the Fates had allowed her to pluck 
from the Tree of Life. They had the power of giving 
youth to all who ate them. 

One day Loki, the mischief-making god, fell into the 
power of the storm giant Thiassi. To gain his freedom 
he promised to help Thiassi steal Iduna and her apples. 
He persuaded Iduna to accompany him to a grove 
where he declared there were apples finer than hers. 

When they left the walls of Asgard, a bitter wind 
blew and the sky was darkened by the wings of an 
enormous eagle. This was the giant Thiassi. Swoop- 
ing down, he seized Iduna in his claws and bore her 
far away to the frozen land of the giants. 

In Asgard the trees turned red and brown, the birds 
grew silent, and snow fell in the streets. The sun paled 
and dwindled and sank so low it nearly fell off the 
rim of the world. The gods grew old and gray. 

At length the angry gods found that Loki had lined 
Iduna from Asgard. He promised to undo the harm he 
had wrought. Borrowing falcon plumage from Freya, 
the goddess of love, he flew to the bitternorth and found 
Iduna imprisoned in a rocky cave by the frozen sea. 

Changing her into a swallow, he set out with Iduna 
and her apples clutched in his falcon claws. The 


storm giant flew swiftly in pursuit. The gods, watch- 
ing from the walls of Asgard, built a mighty fire. As 
Loki and Iduna cleared the walls, the fire flamed high, 
blinding the giant eagle. He fell within the walls and 
was killed. With Iduna back in Asgard, the earth 
burst the bonds of winter, trees budded, flowers 
bloomed, and the gods grew young and vigorous by 
eating the magic apples again. (See also Mythology.) 

(For Reference-Outline and Bibliography on the 
Scandinavian countries, see Sweden.) 

Scheldt (skelt) river. This historic little river 
rises in France, flows north through Belgium past 
Ghent and Antwerp, and enters the North Sea at 
Flushing. It is 250 miles long and is navigable for 207 
miles. The Dutch, w'ho possess both banks of the 
river at its mouth, long claimed the exclusive naviga- 
tion of the lower Scheldt and demanded toll of foreign 
vessels. This right wms confirmed by treaty in 1839, 
but in 1863 Belgium and other nations paid the Dutch 
more than 3 million dollars to remove the toll. 

During the second World War, Antw'erp and the 
Scheldt River were in German hands for four years. 
In September 1944, the Allies regained Antw'erp, but 
the Germans clung to the estuary of the Scheldt, 
blocking use of the river until November. Then the 
Allies made the city a supply base (see Antw'erp). 
Schenectady (skc-nek'ia-di), N. Y. The popular 
slogan, “Schenectady lights and hauls the world,” de- 
scribes this city’s chief industries — the manufacture 
of electrical equipment and of railroad locomotives. 

Since 1886, when Thomas Edison opened a machine 
shop here, Schenectady has become known as Amer- 
ica’s “first electrical city.” Since 1892, it has been 
the home of the General Electric Company, with the 
company’s headquarters, its largest factory, and its 
research laboratories here. The company also has fac- 
tories and offices in many' cities and is one of the 
largest manufacturers of electrical apparatus and 
electrical home appliances in the world. 

The other Schenectady' manufacturing giant is the 
American Locomotive Company'. It has its principal 
plant and main office in the city'. Fiom 1901 to 1948 
its Schenectady plant made steam locomotives for 
America’s railroads. In 1948, however, it changed to 
Jthe manufacture of diesel electric locomotives. 

The name Schenectady comes from the Indian worn 
meaning “at the end of the pine plains.” In Indian 
times the site was the terminus of a portage betw'een 
the Mohawk and the Hudson rivers. In 1662 it was 
settled by the Dutch and became a fur-trading out- 
post. In 1690 the village was nearly wiped out by a 
French and Indian raid. Later, during the western 
migration, the town was a shipping center until com- 
pletion of the Erie Canal in 1825. In 1831 the state s 
first railroad was built between here and Albany. 

The city was chartered in 1798. In 1935 it adopted 
a city-manager government. Its public-school system 
carries on an extensive program of adult education. 
The city is the site of Union College, founded in 179 
and now part of Union University. Population (19o 
census), 91,785. 
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Schiller, Johann Christoph Friedrich von 
(1759-1805). After Goethe, the greatest of German 
writers was Schiller. His classic plays ‘Wallenstein’, 
‘Maria Stuart’, and ‘Jungfrau von Orleans’ (Maid of 
Orleans) are still widely read in German and in trans- 
lation. Like Shakespeare’s plays, Schiller’s dramas 
are psychological studies of men and women in crises. 
They tell moving and tragic stories of the down- 
fall of famous people in history. 

Schiller was bom Nov. 10, 1759, at Marbach in the 
duchy of Wiirttemberg. His father was an army sur- 
geon in the service of the Duke of Wiirttemberg. In 
1766 the family moved to Ludwigsburg where the duke 
resided. The boy was a good student. He wrote little 
plays which he and his sisters acted out. Later he 
composed verses in Latin and German. ’RTien he was 
13 he entered the duke’s militaiy academy, called the 
Karlschule. The school authorities imposed strict 
military discipline, but Schiller found ways to write 
secretly. He started to study law and later turned 
to medicine. When he was 21 he was appointed sur- 
geon to one of the duke’s regiments. 

His first play was ‘The Robbers’. He wrote it 
while still a student and had it printed at his own 
expense. The play tells of a young man who becomes 
an outlaw because he has been wronged. He feels that 
his defiance will lead to greater liberty and democ- 
racy. But in the end he reaUzes that new MTongs wdll 
not right old ones and that freedom cannot be achieved 
by lawlessness and violence. 

‘The Robbers’ became immensely popular in book 
form and on the stage. "^Tien the duke learned that 
Schiller had been leaving his regiment to see the 
play performed at Stuttgart, he put the young sur- 
geon under arrest and forbade him to write anything 
more. But Schiller escaped and fled Wiirttemberg. 

For seven years Schiller struggled to earn his living 
as a writer. Then a friend introduced him to the 
Duke of Weimar, who was Goethe’s patron (see 
Goethe). The duke made Schiller one of his councilors, 
and later he became professor of history at Jena 
University. In 1790 he married Charlotte von Lenge- 
feld. They had four children. 

Schiller became a close friend of Goethe, and in 
1794 they started a journal called ‘Die Horen’ (The 
Hours). In 1799 Schiller moved to Weimar, partly 
to be near Goethe. This was the most productive 
period of Schiller’s life. But his health gradually 
failed and he died in Weimar on May 9, 1805. 

Schiller’s chief plays are ‘The Robbers’ (1781); 
‘Don Carlos’ (1787); ‘Wallenstein’ (1799); ‘Maria 
Stuart’ (1800); ‘Maid of Orleans’ (1801); ‘Bride of 
Messina’ (1803); and ‘Wilhelm Tell’ (1804). His 
‘Historj’^ of the Revolt of the Netherlands’ (1788) won 
him considerable fame as a scholar. He was also the 
author of many ballads and lyrics. Schiller’s collected 
works, in German, number 15 volumes. 
SCHLIEMANN {shle'man), Heinrich (1822-1890). 
As a child Heinrich Schliemann heard the heroic 
stories of the Trojan Wars and how the city of Troy 
had been entirely destrojmd by fire. His clergyman 


father assured him that no trace of the city remained. 
But the boy reasoned that “lost” cities must leave 
some record. Not until he was 42 years old did 
Schliemann turn again to this problem. Then he led 
digging parties in the discovery of priceless treas- 
ures of the ancient world. Schliemann’s work led to 
a far greater knowledge of earl}’- Greek civilizations. 

Schliemann was bom in Neubuckow in Mecklen- 
burg, Germany, on Jan. 6, 1822. He had Httle formal 
education, and when he was 14 he was apprenticed to a 
grocer in Fiirstenberg. In 1841 he hurt himself while 
lifting a cask and was discharged. He tried to get 
work in Hamburg and finally signed on as cabin boy 
aboard a brig. The ship was wrecked off the Nether- 
lands coast. Safely ashore, Schhemann got a job as 
errand boy in an Amsterdam warehouse. 

The job gave him time for study. Schliemann had 
a flair for languages, and in rapid succession he 
learned English, French, Dutch, Spanish, Italian, and 
Portuguese. Later he learned Russian and Greek. In 
1844 he became bookkeeper for another company. Two 
years later the company sent him to St. Petersburg, 
Russia, as its agent. There he founded his oum busi- 
ness importing indigo and tea. His business boomed 
during the Crimean War, and he became a rich man. 

During the 1850’s and 1860’s Schliemann spent 
enough time in the United States to become an Ameri- 
can citizen. He retired from business in 1863 and 
began to travel and study. His old interest in ar- 
cheology reawakened and he visited the sites of 
early Greek cities. In 1870 he began excavations 
in the desolate region about Hissarhk in Asia Minor, 
where he believed the remains of ancient Troy were 
buried. His workers dug past the ruins of the Troy 
of Homer’s time and found even older cities (.see 
Trojan AVar). Later archeologists established that 
actually there had been nine cities on this site. After 
several years of this work, he crossed over to the 
Greek mainland and excavated the prehistoric cities 
of Mycenae and Tirjms (see Aegean Civilization). 

Between excavations Schliemann lived in his Athens 
mansion filled with early Greek art objects. He mar- 
ried an Athenian woman, Sophia Kastromenos, in 1869. 
They had two children, Andromache and Agamemnon. 
Schliemann died Dec. 26, 1890, in Naples, Italy. 
School. Eveiy civilized nation realizes that among 
the most important institutions in the world today 
are schools. Once governments allowed parents to 
decide whether or not children should go to school, but 
that time has passed in all progressive nations. Now 
compulsorj’^ education laws require that all children 
shall receive a certain minimum of education. 

Although American colleges and universities have 
a long European ancestry, the public elementary 
school, vdth compulsory education, had its real be- 
ginning in the United States. It is now the prevail- 
ing policy of most countries that educational oppor- 
tunities should be free and universal. 

No National School System in United States 

In the Constitution of the United States there is 
no provision concerning education. Hence the nation 
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has no nationally controlled system of schools. The 
Office of Education in the Federal Security Agency 
is primarily an establishment for educational research 
and promotion. In Alaska, where the natives are 
regarded as government wards, the native schools 
are administered by the Bureau of Indian Affairs in 
the Department of the Interior. This office also has 
charge of the Indian schools in the United States. 
Education in each island possession of the United 
States is directed by the American governmental 
department in charge of the island. The Department 
of the Army administers the military academy at 
West Point, and the Navy Department administers 
the naval school at Annapolis. 

Many parochial, or church, schools have been 
established since about 1840. Most of these are under 
the direction of the Roman Catholic church, although 
some are maintained by other denominations, partic- 
ularly the Lutherans. They give both elementary 
and secondary preparation. 

Public educational institutions are managed and 
financed in the main by the states and cities. Full 
freedom to exist and carry on their work is granted 
to private and parochial schools. The Federal govern- 
ment itself has played an important part in education 
by giving endowments of land and money to help estab- 
lish educational institutions. The land thus far given 
for common schools alone totals nearly 100 million 
acres. It also provides money that enables school 
cafeterias to offer below-cost lunches. 

Great Changes in School Systems 

The present school system of the United States has 
become exceedingly complex because of increased 
enrollments and a desire to meet the varied needs and 
interests of pupils of all classes and talents. In the 
older system every boy and girl was given the same 
kind of training. Today, after elementary school, 
the student can choose the type of education which 
best suits his needs and ability. 

Years ago the American educational system included 
only three units — grade school, high school, and col- 
lege. Now there are at least seven distinct types. 
The preschool level has the nuisery school and the 
kindergarten; the elementary education level has the 
grade school of six grades; and the secondary educa- 
tion level, the junior high school of three years and 
the senior high school of three years. The higher 
education level has the junior college of two 3’^ears, 
the college or university, and the graduate school, 
generally rather specialized. 

Classes for Workers, Old and Young 

Part-time, or continuation, schools offer courses, 
frequently in the late afternoon and evening, both for 
employed boys and girls and for adults. In many 
states attendance is compulsory, usually until the age 
of 16. These schools meet individual needs through 
vocational as well as basic courses in the elementary 
and secondary curriculums and encourage initiative 
and the development of abilities. 

Social and industrial changes led to the adoption of 
the platoon, or work-study-play, system by many of 


the cities of the United States, where it originated 
in 1907, and in some cities of Canada. Classrooms, 
gymnasiums, workshops, and laboratories are in u^e 
the whole day, since the platoon school has two fully 
organized sections that carry on the regular work of 
the first eight or nine grades. 

In parental schools, children who present unusual 
problems in discipline and learning receive special 
help in their tasks of adjustment. Teachers meet 
the needs of these pupils sympathetically through 
play and work. They help overcome difficulties in 
temperament and develop study interests. 

In addition to these schools there are normal schools 
and teachers colleges for training teachers; reform 
schools for wayward boys and girls; schools for 
physically handicapped pupils and for the feeble- 
minded; summer schools; commercial and vocational 
schools; correspondence schools; university extension 
courses; and many others. (See also Education, 
Kindergartens and Nursery Schools; Universities and 
Colleges; Vocational Guidance.) 

Schubert (sho'beri), Fhanz Peter (1797-1828) 
As a composer of songs Franz Schubert is without a 
rival. He turned poems into music almost as easily 
as he breathed. He wrote eight songs in one day, 146 
in a single year. His compositions brought the art 
of song writing in Germany to its peak. 

Schubert wrote other fine music as well as songs 
His “Unfinished” and C-Major symphonies are popular 
today. His A-Flat and E-Flat masses are among the 
truly great masses. Many of his string quartets and 
other chamber works are favorites. Melody fills his 
instrumental music as it does his songs. 

Schubert was born in Lichtenthal, a village just 
north of Vienna, on Jan. 31, 1797. His father was 
head of the parish school. The family was poor but 
musical. Franz’s father and brothers taught him to 
play the piano, violin, and viola, and he played the 
viola in the family string quartet. At seven he be- 
came a soprano in the village choir. Four years later 
his exquisite singing won him a place in the Vienna 
court choir and preparatory school. He became first 
violinist in the school orchestra and often acted as 
assistant conductor. He began to compose regularly 
when he was about 13. A friend gave him music paper, 
because he could not afford to buy it. When Franz 
was 16 and his voice changed, he had to leave me 
imperial school. He taught for three years in his 
father’s school, then gave up this uncongenial work 
and lived only for music. 

As he reached manhood Schubert was still very short, 
about five feet tall. He was fat and had curly hair 
and a dimpled chin. His near-sighted eyes needed 
thick glasses which he wore even to bed. He loved 
companionship and good times. But he was 
concentrate, and often at some tavern, surrounded by 
noisy friends, he would write a song. 

Schubert was always poor. His songs and piano 
pieces became popular but brought him little money. 
He applied twice without success for a position as 
orchestral conductor. He wrote several operas in an 



59 


SCHWEITZER 


TWO GREAT COMPOSERS 



effort to earn money, but these failed. Though he was 
poor he had many friends, and they helped him finan- 
cially from time to time. In 1828 they arranged a 
benefit concert of his works. Schubert died Nov. 19, 
1828, of typhus when he was only 31. 

Schubert wrote over 600 songs. Among the best 
known are ‘Erlkonig’ (The Erl Eang), ‘Der Wanderer’ 
(The Wanderer), ‘Der 
Doppelganger’ (The 
Double),' Gretchen am 
Spinnrade’ (Gretchen 
at the Spinning 
IWieel), ‘Sylvia’, and 
the song cycles ‘Die 
Schone Mullerin’ (The 
Miller’s Beautiful 
Daughter) and ‘Die 
Winterreise’ (The 
Winter Journey). He 
completed 7 sympho- 
nies and wrote 7 mass- 
es, 3 operas, 16 string 
quartets, and many 
other instrumental 
and choral works. 

Schumann, Rob- 
ert (1810-1856). The 
romantic movement 
in music had one of its 
great leaders in Robert Schumann. He 
was important both as a composer and 
as a critic. 

Schumann was bom June 8, 1810, in 
Zwickau, Germany. His father was a 
prosperous bookseller and editor. From 
him Robert inherited a love of romantic 
poetry. IWien he was 14 he published 
some verses. His father encouraged his 
artistic development, but died when 
Robert was 16. Two years later the boy 
began to study law at Leipzig, 
largely to please his mother. His real 
interest lay in music. In 1830 his music 
teacher, Friedrich Wieck, persuaded 
Robert’s mother to let him give up law. 

At that time Schiunann wanted to 
become a great pianist. While prac- 
tising according to a curious method 
he had invented, he crippled one of his 
fingers and had to give up this ambition. 

The world profited by his misfortune, for the acci- 
dent turned Schumann to composing great music. 

The romantic feeling in Schumann’s work reflects 
in part his love for Clara Wieck, daughter of his 
teacher. They were married in 1840 and had eight 
children. She was a charming girl as well as a famous 
pianist. In the years when he was trying to van her 
hostile father’s consent to their marriage and in the 
year after she became his vdfe, Schumann composed 
some of his finest music, including many delightful 
compositions for the piano, two symphonies and a 


symphonic work with overture, and about 150 
songs. Shortly afterward he wrote his great cantata 
‘Paradise and the Peri’ and began his music to 
Goethe’s dramatic poem ‘Faust’. 

Schumann’s life should have been very happy, but 
for a shadow cast over it by an inherited tendency to 
melancholia. His wife’s tender care and S3Tnpathy 
helped him, but finally in a fit of insan- 
ity he attempted to drown himself in 
the Rhine. He was rescued but died July 
29, 1856, at the age of 46 in an asylum 
at Endenich, near Boim. 

Schumann had a very great influence 
on the musical art of his time. For a 
number of years he edited a musical 
journal and through his criticism en- 
couraged the best in music. He was 
among the first to recognize the great 
genius of Brahms, Chopin, and Berlioz. 

Not counting a youthful work com- 
posed when he was 20, Schumann wrote 
four symphonies. They are the Sym- 
phony No. 1 in B-FlatMajor (the ‘Spring 
Symphony’, composed 1841); No. 2 in 
C Major (1845-46); No. 3 in E Flat 
Major (the ‘Rhenish Symphony’, 1850); 

and No. 4 in D Minor 
(1841, revised inl851). 
S c HWEITZER 
(shvl'iser), Albert 
(bom 1875). By the 
time he was 30 years 
old, Albert Schweit- 
zer was a brilliant 
minister and musi- 
cian. He was head of a 
theological college 
and pastor of a large 
church in Alsace. 
Music-lovers ac- 
claimed Schweitzer as 
the greatest living iu- 
terpreter of Bach’s 
organ music. But 
Schweitzer’s deeply 
religious nature made 
him turn away from 
worldly honors and 
choose a life of self- 
sacrifice. At 30 he 
entered medical school, specializing in tropical medi- 
cine. Then as a medical missionary, he set up a tiny 
hospital for the natives at Lambar6ne in French 
Equatorial Africa. 

Although hidden deep in the jungle, Albert Schweit- 
zer was not forgotten. Late at night after his long 
day’s duties were done, he wrote books on theology 
and philosophy. In these he expounded his theory of 
“reverence for life’’ as the keystone for understand- 
ing the universe and the hvunan mind and spirit. 
Schweitzer’s “reverence for life” included not only 



The upper picture shows Franz Schubert, Austrian 
master of song and melody. The lower picture shows 
Robert Schumann, German romantic composer and a 
critic who encouraged the finest in music. 
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human life, but all living things, 
plant and animal. In his jungle hos- 
pital he liberated insects trapped 
by window screens, and he regretted 
having to kill bacilli in his medi- 
cal treatments. In his second career 
Schweitzer won the world’s acclaim 
anew for being one of the few exalted 
spiiits of his time. 

Schweitzer was born Jan. 14, 1875, 
in Kaisersburg, Upper Alsace. Soon 
after, his father became pastor of 
the Evangelical church at Giinsbach. 

Even as a child Albert was sensitive 
to suffering. He insisted that he be 
no better fed or dressed than the 
poorest of his schoolmates. After 
attending the village school he en- 
tered the gymnasium at Miilhausen. 

He had begun music lessons at home, and here he con- 
tinued his studies on the organ. After graduation he 
studied for a time in Paris under a noted French or- 
ganist. But Schweitzer decided against music as a 


career, and in 1893 he entered the 
University of Strasbourg. 

He won his Ph.D. degree in philos- 
ophy in 1899 and continued his studies 
in theology. He was appointed pas- 
tor of St. Nicholas Church in Stras- 
bourg and later became head of the 
Theological College of St. Thomas 
Schweitzer made his momentous 
decision to study medicine in 1905 
Six years later he won his medical 
degree. In 1912 he married Helene 
Bresslau, who studied nursing to 
help her husband. The next spring 
they sailed for Africa. 

During the first World War, 
Schweitzer and his wife were in- 
terned in France. Illness kept him 
from returning to Africa until 1924. 
Meantime he raised money for the hospital by lectures 
and recitals. He visited America in 1949 to speak 
at the Goethe bicentennial. The 1952 Nobel peace 
prize was awarded him in October 1953. 



How Men DEVELOPED the POWERS of SCIENCE 


CGIENCE. Modern times are often called the Age 
of Science. Television, radio, and electric power 
are examples of what scientists have created. Science 
has developed modern medicine and surgery, aviation, 
and chemistry. Scientists are even helping men learn 
to live together peaceably by studying their ways. 

Most civilized people know something about how 
scientists work. Physicists and chemists have labor- 
atories where they perform tests and experiments. 
Biologists use microscopes and chemical apparatus to 
study plants and animals. Students of human affairs 
work in offices where they use statistics and other 
records of what human beings are and do. 

How Scientists Work 

All this suggests that scientists gain new knowl- 
edge by observing, measuring, testing, and experi- 
menting. They do, but they conduct their search for 
knowiedge in certain definite ways. Together, these 
ways are known as the scientific method. This method 
came into being oniy a few hundred years ago. It 
differs from earlier thinking by insistence upon care- 
ful measurements and use of careful experiments. 
This kind of evidence minimizes mistakes caused by 
errors in selecting facts or in judging their value. 

Working methods must be suited to the subject be- 
ing studied. Astronomers use measurements upon 
photographs obtained through telescopes and other in- 
struments. They cannot experiment with the heaven- 
ly bodies. Physicists and chemists can experiment 
freely with substances and forces in their laboratories. 
Biologists can experiment with plants and animals by 
altering their food or other factors affecting their 
lives and observing the results. 

When scientists attack a problem, they first set 
down what is known and try to determine new facts. 


Many scientists form a working theory (called a 
hypothesis) about what is causing the observed re- 
sults. Then they measure, test, or experiment to 
learn whether the hypothesis works out as expected. 
If it does, the hypothesis becomes a tested theory. 
Some scientists prefer to wait until their work is al- 
most finished before they form a theory about the 
results. In either case a theory is never considered 
proved until it seems plain that no other theory ex- 
plains the known facts so well. 

Finally, scientists never consider anything as 
proved beyond possibility of question. They accept a 
theory or law as true as long as it explains all the 
known facts. But scientists know that some new fact 
may be discovered at any time wffiich cannot be ex- 
plained by the theory. Then they change theories to 
explain the newly learned fact. Nothing in science 
is final other than use of the scientific method and 


insistence upon scientific tests of truth. 

Slow Progress toward the Scientific Method 
Ever since men have been on the earth they have 
tried to gain knowledge by observing and trying out 
new ways of doing things. But they could not explain 
the seasons, the reasons for life and death, and other 
great natural phenomena by such simple means. 

Primitive people explained such puzzling mattere 
by inventing myths (see Mythology). According to 
their beliefs, nature was controlled by spirits. Men 
tried to control nature by winning the favor of these 
spirits with charms, ceremonies, and sacrifices (a®^ 
Magic). Such beliefs hampered the growth of 
knowledge. Men feared to think freely lest they 
offend the spirits and bring misfortune. _ 

The first people who dared to think seriously abou 
natm'al forces simply as forces and not as the acts o 
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spirits were the ancient Greeks. From around 600 b.c. 
to about the birth of Christ, Greek philosophers or- 
ganized the foundations of almost every modem 
science. The very names bespeak this origin. Most of 
them end in “-nomy” or “-metry” or “-logJ^” These 
endings reflect the Greek words nomos, “l&v/” ; metron, 
“measure” ; and logos, in this connection, “knowledge.” 
The first parts of the names are from such terms as 
antliropos, "man”; astron, “star”; bios, “life”; and 
geo-, “earth.” Many of the names were coined by the 
philosopher Aristotle (see Aristotle). 

The Greek philosophers were not completely scien- 
tific. They tried to discover truth by observation and 
reasoning alone. They did not experiment because 
that involved handwork, something which was fit only 
for .slaves. They often accepted theories that ex- 
plained most of the facts, not all. Many errors thus 
remained beliefs until modern science was born. 

Birth of Modern Science 

In time the Romans conquered the Greeks and the 
search for new knowledge languished. Ancient Greek 
learning was cherished by the Arabs and the Greek- 
speaking people of the eastern Mediterranean, but 
they added little to it. Late in the Middle Ages the 
search for knowledge was renewed. A pioneer was the 
friar Roger Bacon, who grasped the point the Greeks 
had missed. He used experiments to test his theories 
and to develop new devices {see Bacon, Roger). 

This new spirit was not fully realized until the 
16th and 17th centuries. By then men were skeptical 
about the beliefs of the past. The Polish astronomer 
Nicolaus Copernicus questioned the old theory 
that the sun moved around the earth, and in 1543 
he published his “Copernican theory” of planetary 
motion (see Copernicus). The same year Andreas 
Vesalius published a work on anatomy. Based upon 
the results of dissection, it provided a sound foun- 
dation for this science. 

During the next 150 years, many other foundations 
of modern science were laid. In England, Francis Ba- 
con’s book ‘Novum Organum’ (The New Method) laid 
down principles of the scientific 
method used by modem inves- 
tigators. Two British physi- 
cians also contributed great 
discoveries. William Gilbert 
investigated electricity and 
magnetism and was the first 
to understand the magnetic 
attraction of the earth. Wil- 
liam Harvey discovered the 
circulation of the blood (see 
Blood). In Italy, Galileo Gali- 
lei discovered new facts about 
the heavenly bodies with the 
recently invented telescope 
(see Galileo). 

Johann Kepler showed the 
tmth of Copernicus’ theory 
(see Kepler). In 1687 Sir 
Isaac Newton published his 


theory of universal gravitation, which explained the 
motions of matter in the universe (see Newton). 
In Newton’s time the Irish scientist Robert Boyle 
pointed the way to modern chemistry and physics 
(see Gas). The later growth of scientific knowledge 
is told in articles on the different sciences. 

Most modem governments support scientific re- 
search as a vital aid to national progress and security. 
In 1950 the United States created the National 
Science Foundation “to promote basic research and 
education in the sciences.” 

Scorpion. The scorpions are relatives of the spi- 
ders but look like little crawfish with thin tails. A 
scorpion’s principal weapon is a sting. This is a curved, 
hollow needle carried at the end of the tail. Through 
a hole in its tip the scorpion can squeeze out poison 
from a sac in the last joint of the tail. 

When a scorpion has grasped a victim in its claws, 
it is said to be most careful in feeling for a soft spot 
to sting. A random thmst might break the sting 
against, say, a beetle’s tough armor. The poison kills 
small creatures and can cause human beings much 
pain. Poison from a large tropical species can kill a 
person who is weakened when he is stung. A scorpion 
keeps the sting out of harm’s way by carrying its tail 
curved over its back. 

Scorpions are found only in warm countries. Thej'^ 
range from one to eight inches in length. Some small 
species are rather common in the southern portions of 
the United States. During the day most scorpions lie 
hidden under stones and logs or in holes and are rather 
slow and torpid. At night they come out and are very 
quick and active. They eat small insects, spiders, 
lizards, toads, slugs, snails, and even small ma mm als 
such as mice and shrews. They are not vicious unless 
disturbed and seldom do harm to man. The mother 
scorpion brings forth her young alive and carries them 
about on her back for some days. Young scorpions re- 
semble their parents. They shed their skins as they 
grow. Scorpions, spiders, and certain other eight- 
legged creatures belong to the class Arachnida. 
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The SCOTS and Their COUNTRY 



The Scottish Highlands have a picturesque beauty. 


OCOTLAND The north- 

^ ern part of the island Shetlands, Orkneys, Hebrid< 
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Finally in 1707 Scotland 

voluntarily joined with England and the entire is- 
land became a single kingdom, Great Britain. The 
Scots, however, remain a distinct people; and they 
have a long history different from that of England. 

Scotland is a land of romance. It contains ruins of 
many ancient castles and abbeys; and there is a 
haunting beauty in its windswept mountains, long 
deep valleys, and ribbon lakes. It attracts many tour- 
ists, particularly from America and England. But it is 
a poor country, difficult to make a living in. Perhaps 
that is why it has bred such a vigorous people 


a picturesque beauty, but Highland farmers can make only a bare living from the stony soil, 
jlochbervie, on the northwest coast. Here the people combine fanning with sea fishmg. • 

Extent . — North to south, about 275 miles; east to west, 150 to 40 and whv SO many ScotS 


miles. Area, 30,405 square miles, including 186 islands (chiefly , , rj. Lnmplftnd 

Shetlands, Orkneys, Hebrides, Arran, and Bute). Population have lett tlieir noiu 
(1951 census, preliminary), 5,095,969. f „ oofflp in other lands. 


Natural Features . — Highlands in northern half, central Lowlands, 
and southern Uplands. Ben Nevis, 4,406 feet, highest point in 
British Isles. Rivers: Clyde, Tweed, Forth, Tay, Dee, Don, Spey. 
Loch Lomond, largest of many lakes. Climate cool and rainy. 

Products. — Oats, barley, potatoes; sheep, cattle, dairy products; 
herring, haddock, cod, and other fish; coal; iron and steel manu- 
factures, ships, textiles, whisky. 

Cities . — Glasgow (1,089,555); Bdinburgh (466,770); Aberdeen 
(182,714): Dundee (177,333). 
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A Ragged Coast Line 

linburgh (466,770); Aberdeen Scotland lies between 

the Atlantic Ocean on the 
west and the North Sea on the east. The coast is 
deeply pierced by inlets from the sea. The larger ® 
are called firths. Long, narrow inlets are called sta 
lochs. On the rugged west coast the sea lochs a 
framed by great cliffs and resemble the fjords o 
Norway. , 

Numerous islands line the coast. In the , 

two large groups, the Orkney Islands and the ^ 
Islands. Glose to the west coast are the Hebnoes 
group, Arran, and Bute. Including these islan , 
Scotland’s total area is smaller than the state 
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Maine. {See also Orkney Islands; Shetland Islands; 
Hebrides Islands.) 

Highlands and Lowlands 

The land consists of three distinct regions: (1) the 
Highlands, in the north, (2) the central Lowlands, and 
(3) the southern Uplands. 

The Highlands are wild and picturesque. The moun- 
taintops are rounded. The upper slopes are rocky and 
bare. The lower slopes are brilliant with purple 
heather in late summer. The valleys are usually nar- 
row and steep-sided glens. At the bottom of the glen 
there is usually a lake (loch), also long and narrow. 
A straight line of lochs crosses the Highlands from 
southwest to northeast. This long, narrow valley, 
called Glenmore, divides the Highlands into two sec- 
tions. In the southern section are the Grampian 
Mountains, highest in the British Isles. Ben Nevis, 
the tallest peak, rises to 4,406 feet. More famous is 
Ben Lomond, which rises from the shore of lovely 
Loch Lomond, the largest lake in Scotland. 

The central Lowland belt is only about 30 miles 
wide. From southwest to northeast the greatest 
length is nearly 90 miles; but it is only 30 miles across 
the narrow “waist” of Scotland — from the head of the 
Firth of Clyde in the west to the Firth of Forth in 
the east. These firths provide valuable outlets to the 
sea, but they restrict communications from north to 
south into this narrow neck. The soil is both deep and 
fertile and four coal fields underlie the area. Here 
consequently is Scotland’s chief farmmg district and 
here also are its largest cities. In the east is Edin- 
burgh, Scotland’s historic capital. In the west is Glas- 
gow, center of a great industrial area. Almost 90 per 
cent of Scotland’s population lives in the Lowlands. 

In the southern Uplands 
the hills are less than 2,000 
feet high. Their rounded or 
flat tops are often capped 
with dark peat. The slopes 
are covered with grasses as 
well as heather. In this 
border country England 
and Scotland meet. In the 
west the boundary runs 
from the Solway Firth 
across the crest of the Chev- 
iot Hills. In the east it fol- 
lows the River Tweed al- 
most to its mouth. The 
Tweed Valley is the chief 
gateway into England. 

The English people often 
refer to Scotland as “north 
of the Tweed.” 

The Climate Is Cool, 

Rainy, and Windy 

The wind is usually from 
the southwest. It blows 
over the North Atlantic 
Drift, a continuation of the 
warm Gulf Stream, and this 


makes the climate warmer than it would otherwise 
be so far north (see Gulf Stream). The average tem- 
perature in January is about 40° F.; in July it is 
about 58°. 

The mountainous west coast has the most rain. Ben 
Nevis, which is close to the coast, has an average 
yearly rainfall of more than 150 inches. The east is 
drier and sunnier. The wettest seasons are autumn 
and winter. June is the finest month; and June days 
are very long. 

The Scottish People 

The Highlanders are of Celtic stock, and some of 
them still speak Gaelic, an ancient Celtic language 
(see Celts). The Lowlanders are much like the people 
of northern England. They speak English — but their 
Scottish dialect is sometimes hard for the English to 
understand. The Scots have a reputation for being 
exceedingly thrifty, cautious, and careful of detail. 
But they are far from being all alike. Scotland is a 
country in which individualism flourishes. 

Most of the churchgoing people belong to the na- 
tional church of Scotland, which is Presbyterian. The 
congregation of each “kirk” chooses its own minister, 
after a trial, and every member of the church has 
some share in governing it. In general, sermon and 
prayer occupy a larger place in the church service than 
ritual and music. The Roman Catholic church has 
many members in the Glasgow area, which has a large 
Irish population. The Episcopal church of Scotland 
resembles the Church of England but is an independ- 
ent body. Other denominations include the Baptists, 
Methodists, and Congregational Union. 

The Scots have a great respect for learning, and 
their history is full of the names of men of humble 

birth who nevertheless ac- 
quired a university educa- 
tion. The way was made 
easier for poor students by 
Andrew Carnegie, Scottish- 
born American industrial- 
ist. He set up the Carnegie 
Trust fund, in 1901, to 
help needy students with 
their fees and to foster re- 
search. 

Education is free from 
nursery school (three to five 
years) through second- 
ary school. At about 12 
years of age, the student is 
tested to determine whether 
he should go to a junior sec- 
ondary school {12 to 15 
years) or to a senior sec- 
ondary school (12 to 18 
years). The senior schools 
lead to the professional 
schools and universities. 
Scotland has four universi- 
ties: St. Andrews, Glasgow, 
Aberdeen, and Edinburgh. 


THE REGIONS OF SCOTLAND 
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A BOOKSHOP IN EDINBURGH 



Passers-by can sample books at leisure m this outdoor book- 
stall. The boy wearmg modified kilt dress is a student. 


Edinburgh is famous for its school of medicine. Glas- 
gow emphasizes science and engineering. 

Life in the Scottish Highlands 

Most of the Highlanders are small farmers, called 
crofters Their farms aie usually at the head of a glen 
wheie a river has deposited soil from the mountains. 
The houses are built of stone gathered from the hill- 
side. They are roofed with corrugated iron or a thatch 
of reeds and heather. Peat cut from the moors fur- 
nishes fuel for cooking and heating. 

On his small farm the crofter can produce barely 
enough food for his faimly. Therefore he dislikes 
waste and has earned a reputation for being extremely 
frugal. He is a good farmer, but poor 
soil and excessive ram restrict his 
crops to oats, potatoes, and barley. 

He spends much of his time fishmg — 
in lakes and streams if he is inland, or 
in the sea if his croft is near the coast. 

He also raises sheep on the hills and 
pastuies a few shaggy horned cattle 
in the glen. Oats and fish are the chief 
foods. With oats the housewife makes 
porridge, served with milk and salt, 
and crisp oatcakes. 

In August the tourist season begins. 

People from the Lowlands and from 
England flock to the Highlands to fish 
for salmon and trout or to hunt deer 
and grouse. The crofters then find 
work in hotels or serve as guides, boat- 
men, or gillies (attendants on hunters). 

The Highlands today aie sparsely 
populated. For centuries many of the 
young people have been leaving the 
crofts to tod work in the industrial 
Lowlands or to emigrate to other coun- 
tries. The government is trying to 


check this trend. Its refoi estation program gives part- 
time work to crofters at the same time thatitimproiea 
the land. The government is also harnessing the 
abundant water power of swift streams to furnish 
electric light and power for farms and factones At 
present the only industries in the Highlands are 
woolen weaving and the distilling of “Scotch” nhisky, 
which IS made from barley. 

The Gatherings of the Clans 
In early days the lUgged land caused the separation 
of the Scots into small groups, called clans Each clan 
was ruled by a chief. All the people of a clan had the 
same suiname, uliich often began with “Mac,” as 
hlacDonald, MacICinnon, MacLean, MacLeod The 
clansmen u ore a kilt (a short, pleated skirt), suitable 
for climbing the rough hills; and a plaid (blanket) for 
a cloak. Each clan had its own colorful pattern- 
called a tartan — foi weaving cloth. (These pattern'! 
are now commonly called plaids ) Today the kill is 
not a crofter’s dress but a national costume, proudh 
worn for special occasions. 

The “gatherings” of the clans draw many visitors, 
especially to Inverness, which is called the “capital 
of the Highlands.” At these gatherings athletes wear- 
ing kilts compete in ancient Highland sports such as 
“throwing the hammer” and “tossing the caber ” (A 
caber is a long, heavy pole.) Pipeis and Highland 
dancers add color and interest to the gathenngs 
A favorite winter sport is the “roanng game” of 
curling, played on the ice (see Curling). The game of 
golf developed in the east, where the great stretch ot 
seaside tuif made a natural course with sand traps as 
natural hazards. 

Cities and Farms of the Lowlands 
Scotland’s great industrial area centeis in Glasgow, 
its largest city (see Glasgow). On the banks of the 
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River Clyde, below the 
city, are world famous 
shipyards that produce 
every kind of ship, from 
ocean hners and battle- 
ships to small tugs and 
pleasure yachts. In Glas- 
gow itself and in the 
cities clustered around it 
are engineering works, 
metal industries, chemi- 
cal works, and textile 
factories. These indus- 
tries were based on the 
iron and coal of the 
great Lanarkshire field, 
north and east of Glas- 
gow. Scotland’s iron is 
now practically exhaust- 
ed, and it is feared that 
the coal of Lanarkshire 
will also soon be gone. 
There is still plenty of 
coal, however, in fields 
around the Firth of 
Forth. In these fields 
modern mechanical 
processes are being 
introduced. 


THE BUSY DOCKS OF GLASGOW 



Continual dredging has made the small River Clyde deep enough to allow ocean liners to reach 
Glasgow. In the 21-mile stretch below Glasgow the river is lined with shipbuilding yards, repair 
yards, quays, docks, dry docks, and warehouses. 




The industrial area around Glasgow almost meets 
that of Edinburgh to the east. Edinburgh also 
has engineering industries; but it specializes in light 
manufactures — printing, paper (made from imported 
wood pulp), beer, and biscuits (see Edinburgh). North 
of Edinburgh, across the Forth, are Dunfermline, 
which manufactures linen; Perth, known for its dye 
works; and Dundee, 
which speciaUzes in jute 
manufactures and mar- 
malade. South of Edin- 
burgh, in the Tweed Val- 
ley, are manufacturing 
towns that produce the 
woolen cloths kno\vn all 
over the world as tw'eeds. 

In the Middle Ages, the 
woolen industry cen- 
tered in monasteries 
such as Melrose Abbey, 
whose ruins still give in- 
terest to the valley. 

Scotland’s great inter- 
national airport, Prest- 
Mck, is on the west 
coast, southwest of Glas- 
gow. The coast here is 
almost free of fog in both 
summer and winter. 

Around the Forth lies 
Scotland’s richest agri- 
cultural area. Here large 


well-managed farms produce wheat, oats, barley, po- 
tatoes, vegetables, and fruits. Scotland’s seed pota- 
toes are highly prized in England because they resist 
disease and yield heavy crops. 

Sheep and Cattle in the Southern Uplands 
Grass is the chief crop in the southern Uplands. 
The most important product is, therefore, livestock. 


^D^^URGH’S 


ANCIENT CASTLE 




1 



High above the modern city of Edmburgh_ towers this rocky ridge, crowned by Edinburgh Castle. 
The castle was once the residence of Scottish kings. The classical buildings in the foreground are 
the National Gallery (left) and the Royal Academy (right). 
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In summer thousands of sheep roam over the hills. 
In winter they are “folded” into the valley farm. 
They are now raised more for mutton than for wool. 
In the valleys the farmers grow roots and other fod- 
der crops. 

In the southwest the climate is mild and rainy. 
Here are great dairy farms that furnish milk for the 


affairs. Local government is in the hands of county 
and town councils. 

The Scots still have their own law. It derives from 
the Roman code and is quite different from that of 
England. The supreme civil court, called the Court 
of Sessions, dates from 1532. It sits in Edinburgh in 
the old Parliament House. 


Glasgow area and for cities in northern England. At 
central points, such as Dumfries, are cooperative 
creameries. Waste products are returned to the farms 
to feed pigs. 

Fishing Off Scotland’s Coasts 
Fishing towns are scattered all around the coast of 
Scotland and the islands. The chief fisliing port is 
Aberdeen, on the east coast (see Aberdeen). Herring 
fishing begins off the west coast in early summer. 
The fleets follow the shoals of herring around the 
coast to the North Sea fishing grounds, reaching 
Aberdeen about September. Meanwhile on shore peo- 
ple travel from port to port to clean, cure, and salt the 
herring. Some are sold fresh, but most are pickled 
in brine or cured to make kippers or bloaters. 

“White fishing” — for cod, haddock, plaice (floun- 
der), and hake — is carried on by deep-sea steam 
trawlers all the year round. Lobsters, found in rocky 
pools, are plentiful on the northwest coast. They are 
caught in baited wicker traps. 

How Scotland Is Governed 
Scotland has no parliament of its own. It elects 
members to the British House of Commons in London, 
and it is represented also in the House of Lords. The 
central administration is in the hands of the secre- 


The History of Scotland 
The history of Scotland begins in the 1st century 
A.D., when the Romans invaded Britain. The Romans 
added southern Britain to their empire as the prov- 
ince Britannia. But they were unable to subdue the 
fierce tribes in the north. To keep these barbarians 
from invading Britannia, they built a massive vail 
across the island from sea to sea. They called the 
land north of the wall Caledonia; and they called the 
people Piets (from the Latin pictus, meaning “paint 
ed”) because they painted their bodies. Parts of the 
Wall of Hadrian still stand on the Scottish border. 
In the 5th century Celtic immigrants from Ireland, 
called Scots, settled north of the Clyde. The Scots 
were already Christians when they left Ireland. In 
the next century St. Columba converted the king of 
the Piets to Christianity. In the 9th century Ken- 
neth MacAlpine, king of the Scots, joined the Pictish 
kingdom to his own. About the 10th century the 
land came to be known as Scotland. 

After the Normans conquered England (1066) many 
Anglo-Saxons from England settled in the Scottish 
Lowlands. Here the Scots gradually took on English 
ways. Feudalism was established and the^ chiefs of 
the clans became nobles. Towns grew, trade increased, 


tary of state for Scotland, a British cabinet officer. 
He is head of the Scottish Office in Edinburgh, the 
“capital” of Scotland. This office has been gaining 
an increasing importance in Scotland’s domestic 


HIGHLAND SHEPHERD 



V 






This is a typical Highland scene. The river widens into a long, narrow lake in the valley bottom. 
The moor is covered with heather and other rough grazings. Every few years the shepherd burns 
the heather to promote young growth for his hiU sheep. 


ifficer. and Scotland prospered, 
h, the Scotland’s War of Independence 
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Led by William Wallace, they routed the EngUsh 
forces at Stirling (1297) and pursued them across the 
border. But the next year Edward returned and in- 
flicted a disastrous defeat on the Scots at Falkirk. 
Wallace was later betrayed and captured, and the Eng- 
lish hung his head from London Bridge (see Wallace). 

The Scots’ spirit was 
still unbroken, and they 
soon found another great 
champion in Robert Bruce 
(see Bruce). The last 
great battle of the War of 
Independence was fought 
in 1314 at Bannockburn, 
near Stirhng Castle. There 
Bruce inflicted a disas- 
trous defeat on superior 
English forces led by Ed- 
ward II. In 1328 Edward 
III formally recognized 
Scotland’s independence. 

In the later Middle Ages 
Scotland suffered from 
weak kings and powerful 
nobles. For two centuries 
there was unending strug- 
gle between the crown and 
the barons. Clashes on 
the border also continued. 

James IV of Scotland mar- 
ried Margaret, daughter of Henry VII of England, in 
1503. This marriage was to lead to the union of the 
crowns of both countries in 1603. But when Henry 
VIII went to war with France, James IV invaded Eng- 
land. He fell, “riddled with arrows,” at Flodden Field, 
in the last great border battle (1513). James V died 
brokenhearted after his army had been slaughtered 
at Solway Moss (1542). The throne then went to his 
infant daughter, Mary Stuart. 

The Reformation and Its Consequences 
Meanwhile the Protestant Reformation had swept 
across Europe and into England. Scotland was still 
a Catholic country. Its young queen, Mary Stuart, 
was in France when John Knox returned home to 
Scotland from Geneva. Knox was a follower of John 
Calvin, one of the leaders of the Reformation (see 
Knox; Calvin). With fiery eloquence he spread Cal- 
vin’s Protestant doctrine. VTien Mary returned, Knox 
and others drove her out of Scotland. She fled to 
England. There Queen Elizabeth I made her a prisoner 
and finally had her executed (see Mary Stuart). In 
1560 Scotland’s parliament adopted a confession of 
faith drawn up by Knox and established the Church 
of Scotland on a Presbyterian basis. 

Mary Stuart’s son, James VI, was reared a Presby- 
terian. When Queen Elizabeth of England died, in 
1603, James inherited the throne of England. In Eng- 
land he was called James I. {See James, Kings of Eng- 
land; Stuart.) The two nations were thus united un- 
der a single king, but Scotland remained a separate 
state with its own parliament and government. There 


was no free trade between England and Scotland, and 
Scots were excluded from the profitable commerce 
with England’s growing empire. 

England tried repeatedly to impose on the Scottish 
“kirk” the English Episcopal form of worship and 
church government. The Scots took up arms against 

King Charles I; and when 
civil war broke out in Eng- 
land, they aided the Puri- 
tans against the king. 
However, when Oliver 
Cromwell • executed 
Charles I, the Scots wel- 
comed Charles’s son in 
Edinburgh as Charles II. 
Cromwell then marched in- 
to Scotland and imposed 
his rule on the country (see 
Cromwell; Charles, Kings 
of England and Scotland). 
When Charles II was re- 
stored to the throne, perse- 
cution of Presbyterians 
continued. Finally, after 
James II had been driven 
from the throne, Presby- 
terianism was firmly 
established as Scotland’s 
national church. The High- 
landers long remained 
loyal to the exiled Stuarts. In 1715 they attempted 
to restore to the throne “James III,” the Old Pretend- 
er; and in 1745 they supported the Young Pretender, 
“Bonnie Prince Charlie,” famous in Scottish song and 
story (see Pretender). 

Union with England 

The ages-old rivalry between Scotland and England 
ended abruptly in 1707 when the parliaments of 
both nations agreed to the Act of Union. This act 
merged the parliaments of the two nations and 
brought the kingdom of Great Britain into being 
(see Great Britain). 

Scotland now had free trade with England and the 
colonies. As Britain’s empire expanded, the Scots 
played a very great part in its development. They 
shared also in the inventions that brought about the 
Industrial Revolution and in the wealth that flowed 
into Britain from it (see Industrial Revolution; Watt). 
The end of the 18th centiuy was Scotland’s most 
creative period. David Hume won world fame in 
philosophy and history, Adam Smith in political econ- 
omy, and Robert Bums in poetry. In the next gen- 
eration, Sir Walter Scott made the land and history 
of Scotland known throughout the world. 

The history of modern Scotland is inseparable from 
that of England (see English History). Scotland, how- 
ever, has special problems of its own, and a movement 
has grown up for some sort of home mle. The Scottish 
National party has as its object the setting up of a 
legislature for purely Scottish affairs. (For Reference- 
Outline and Bibliography, see Great Britain.) 


THE ROMANS BUILT THIS WALL 



Parts of Hadrian’s Wall are still well preserved. The wall ran 
from sea to sea, along a line not far from what is to this day the 
border between England and ScotlMd. It was built by the 
Roman emperor Hadrian and finished about A.D. 127. 
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Scott, Robert Falcon (1868-1912). On the 29th 
of March, 1912, three dying men lay in a little tent in 
the frozen Antarctic continent — three heroic men who 
had been to the South Pole. On their way back they 
had been caught by a terrible 
blizzard within 11 miles of a 
depot in which food and fuel 
awaited them. While the fearful 
gale beat and howled outside the 
flimsy shelter, their commander 
raised himself in his sleeping 
bag and feebly wiote these 
words; “We shall stick it out 
to the end, but we aie getting 
weaker of course and the end 
cannot be far. It seems a pity 
but I cannot write any more. — 

R. Scott.” Some time later he 
added the last entiy, “For God’s 
sake look after our people.” 

So ended in tiagedy the Eng- 
lish exploring expedition under 
Capt. Robert F. Scott which 
had gone out two years before 
with high hopes. They had 
reached the South Pole, indeed, 
on January 18, but not first. For 
Roald Amundsen, theNorwegian 
explorer, had arrived there on 
Dec. 16, 1911, a month earlier. 

The story of the despeiate 
struggle to cover the 1,800 miles 
from the pole back to their base, 
as told in Captain Scott’s diary, 
is one of the most heroic and 
pathetic narratives in history. Soon after leaving 
the pole one of the party succumbed to the hard- 
ships. Then gallant Capt. Lawrence Oates became 
disabled. He could go no faither, and it meant death 


for his comrades to stay with him. Bidding them 
good-by, he walked out into the blizzard to his death 
Even this sacrifice was in vain. When the survivors 
knew the end was near, Captain Scott wrote his 
imperishable farewell to Eng- 
land, in which he said: “I do not 
regret this journey, which has 
shown that Englishmen can en- 
dure hardships, help one anoth- 
er, and meet death with as great 
fortitude as ever in the past We 
have been willing to give our 
lives for this enterprise, which 
is for the honor of our country " 
And to his wife he wrote 
“Make our boy interested m 
natural history if you can It 
is better than games Keep him 
in the open air Above all, you 
must guard him from indolence 
Make him a strenuous man The 
great God has called me. Take 
comfort in that I die in peace 
with the world and myself and 
am not afraid.” 

Scott entered the English 
navy at 14 as a midshipman In 
1901 he headed an expedition to 
’ Antarctica in the Discovery and 
found Edwaid VII Peninsula 
His second and last expedition 
staited in 1910 in the Terra 
Nova. Both expeditions accom- 
plished much valuable research 
Captain Scott’s records were 
recovered when his body was found eight months 
after his death. A cairn topped by a cross surmounts 
the last resting place of these martyrs of science. [See 
Polar Exploration.) 


ROBERT PALCON SCOTT 



This photograph of the heroic explorer was taken 
on the lU-fated expedition which cost him his life. 


The SCOTS LAD Who Became a GREAT STORYTELLER 


CCOTT, Sir Walter (1771-1832). Both the poems 
and the novels of Sir Walter Scott are tales of ex- 
citing adventure. His ballads and ‘Waverley’ novels 
recount stirring incidents in the histoiy of his owm 
country, Scotland. Other novels go back to the Mid- 
dle Ages in England or France. The writing is fresh and 
easy. The characters are kings, queens, statesmen, sol- 
diers, farmers, beggars, and bandits. The reader feels 
that these people are living the sort of life he himself 
might have lived in the same time and place. 

Scott is called the father of the historical novel be- 
cause he set a pattern for this type of fiction that has 
been followed down to our own time. He had a wide 
knowledge of history; but he did not hesitate to take 
liberties with historical facts when they got in his 
way, because he was above all a storyteller. 

Early Childhood and School Days 

Walter Scott was born in Edinburgh Aug 15, 1771. 
His father was a lawyer in comfortable circumstances. 


Befoie Walter was two years old, he had an illness 
that left him lame for the lest of his life Scott later 
called the illness a “teething fever,” but it was un- 
doubtedly infantile paralysis. 

The boy’s parents thought country air would be 
good for him, so they sent him to his grandparents 
farm, called Sandy Knowe. Here, on fine days, his 
nurse carried him out to the shepherd and laid him on 
the rocks around which the sheep were feeding. Walter 
began to crawl about, then to stand and walk. He was 
soon a healthy, high-spirited child. When he was 
six years old, an uncle gave him a small Shetlan 
pony, no bigger than a Newfoundland dog, on whic 
he could gallop over the countryside. 

In the long days of winter, Walter’s grandmother 
entertained him with ballads and stories of the Sco 
tish border country. Some of the heroes were hi 
own ancestors — “auld V/att of Harden,” an aimien 
chieftain of the Scott clan, and Beardie, the boy 
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own grandfather. These stories kindled his enthusiasm 
for history and romance. When he learned to read, he 
read voraciously. He liked particularly fairy tales, 
medieval legends, books of travel, and history. 

When Walter was eight years 
old he was strong enough to return 
to his family in Edinburgh and to 
begin school. He was popular with 
the other boys because he was 
such a good storyteller and be- 
cause he was always in the thick 
of “bickers,” or street fights, be- 
tween the boys of the school and 
the boys of the town. He also 
spent much time reading. During 
an illness, he arranged shells and 
pebbles to represent opposing 
armies of Scottish and English 
soldiers — 

While, stretched at length 
upon the floor, 

Again I fought each 
combat o’er, 

Pebbles and shells in 
order laid. 

The mimic ranks of 
war displayed. 

— ‘Marmion’ 

His teachers did not consider 
him a brilliant student because he 
was poor in Greek; but he learned 
Latin and enough French, Ger- 
man, Spanish, and Italian so that he could read his 
favorite authors in their own languages. 

Becomes a Lawyer and Marries 
For five years — from the age of 15 to 20 — Scott 
worked in his father’s law office as an apprentice. At 
17 he began to study for the bar at the university and 
at 21 he passed his examinations. By this time he was 
a “braw” young man, tall and broad of shoulder. Be- 
cause his clients were few, he had plenty of time to 
travel about the countryside with his friends, on foot 
or on horseback. Sometimes he walked 20 or more 
miles a day. He explored battlefields and the ruins 
of old castles and forts, 
made friends mth coun- 
try people, and learned 
their stories and their folk 
ballads. 

IVhile vacationing in 
the English Lake District, 

Scott met at a ball a beau- 
tiful young Frenchwom- 
an, Charlotte Carpenter 
(originally Charpentier). 

Her father, a French roy- 
alist, had died during the 
French Revolution, and 
the mother had taken her children to safety in Eng- 
land. A few weeks after meeting Charlotte, Scott 
wrote to his mother: “Without flying into raptures, I 
may safely assure you that her temper is sweet and 


cheerful, her understanding good, and what I know 
mil give you pleasure, her principles of religion very 
serious.” The marriage took place a few months 
later. Scott was then 26 years old. 

At 28, Scott was appointed 
sheriff-deputy of Selkirkshire. 
This post, added to his earnings 
as a lawyer, gave him a comfort- 
able living. He continued to col- 
lect ballads, and in 1802 he pub- 
lished the first two volumes of 
his collection, called ‘Minstrelsy 
of the Scottish Border’. The third 
volume appeared the next year. 

In 1805 appeared Scott’s first 
great romance in verse, ‘Lay 
of the Last Minstrel’. The as- 
tounding success of this book de- 
termined Scott to make litera- 
ture his main business. But he 
continued to perform his duties 
as sheriff and even took another 
well-paid office, that of Clerk 
of Session. So great was his 
capacity that he was able to 
attend to his law duties and in 
addition turn out an enoimous 
volume of literary work. He 
edited the works of Dryden, 
Swift, and other writers and 
contributed to various periodi- 
cals. For relaxation, he wrote ‘Marmion’ (1808), his 
finest poem. Many of the warlike scenes of ‘Marmion’ 
— particularly the battle of Flodden — he composed 
while galloping on horseback over the countryside. 
‘The Lady of the Lake’, another verse romance, ap- 
peared in 1810. Scott was now by far the most popu- 
lar of English poets; but he foresaw that in the next 
few years his popularity was to be overtaken by that 
of a greater poet, Lord Byron. 

In 1812 Scott bought a “mountain farm” on the 
River Tweed and moved there with his wife and four 
children. He named the place Abbotsford. It be- 
came his great delight to 
add to the house, buy 
more and more land, and 
cover the land with trees. 
He also liked to collect old 
books and armor. He kept 
the doors of Abbotsford 
open and entertained 
swarms of guests. 

Turns from Poetry 
to Prose 

One d.ay Scott chanced 
tojfind, tucked away in an 
old desk in the garret, the 
first chapters of a historical novel he had begun years 
before. He speedily finished the story and published 
it in 1814- as ‘Waverley; or ’Tis Sixty Years Since’. 
Its amazing success prompted him to write a series 


SIR WALTER SCOTT AT FIFTY 



vigorous at flty. This is an engraving after a 
portrait by Raeburn. 


CHIEF EVENTS IN SCOTT’S LIFE 

1771. Born at Edinburgh August IS 
1778. Enters high school at Edinburgh 
1783. Matriculates at Edinburgh University 
1786. Enters his father’s law ofihce as apprentice 
1792. Admitted a member of the faculty of advocates 
1797. Married, Christmas Eve, to Charlotte Carpenter 
1799. Appointed sheriff-deputy of Selkirkshire 
1805. Publishes ‘Lay of the Last Minstrel’ 

1812. Begins building Abbotsford 
1814. Completes and publishes ‘Waverley’ 

1820. Created baronet 

1826. Ballantyne firm fails; leaves him owing S6S0,000 
1832. Dies September 21; buried at Dryburgh Abbey 
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of ‘Waverley’ novels. He published the books anony- 
mously, perhaps because of his love for mystery. Not 
until 1827 did he admit authorship of the 'Waverley’ 
series. Meanwhile he continued to write under his own 
name a flood of stories, historical works, and articles. 
In 1820 George IV conferred on him the title of 
baronet. Thereafter his name was written Sir Walter 
Scott, Bart. 

At 43, when ‘Waverley’ was pubhshed, Scott was at 
the height of his powers. He would rise at five 
o’clock, dress himself in breeches and shooting jacket, 
and be in his study by six, where he worked with 
great concentration until nine or ten. He wrote 
very rapidly. The study door was always open, and 
his dogs were always near his feet. He had to feel the 
life of the house going on about liim as he wrote. 
At ten o’clock he breakfasted with all his family. His 
daughter Sophia was 15 at this time; Walter was 13; 
Anne, 11; and Charles, 9. 

Scott in Adversity 

But disaster hung over this happy household. In 
1809 Scott had become an inactive partner in a pub- 
lishing firm founded by his friends James and John 
Ballantyne. The Ballantynes were not good business- 
men; and Scott, always pressed for money, was con- 
tinually asking for advance payments on his books 
even before they were written. In 1816 Scott had to 
borrow heavily from a friend to tide the business over. 


In 1826 the crash came. His wife died in the same year. 
Because Scott was a man of the highest standards 
of honor, he accepted his share of the firm’s debts- 
about 3650,000 — and at the age of 55 set to work 
with a fury of energy to repair his fortunes and pa; 
his creditors. Before his death he paid off about 
$200,000. The rest of the debt was cleared 15 years 
later by the sale of his copyrights. 

Superhuman work finally broke Scott’s healtli 
At 60 he was old and feeble. In 1831 he sailed a« 
a guest of the British government in the frigate Ear- 
ham to the Mediterranean in search of health. But be 
grew worse, and he was very homesick for Scotland 
He was brought back to London, sailed from there to 
the Firth of Forth, and finally reached Edinburgh 
In the great biography of Scott by his son-in-law, John 
Gibson Lockhart, the account of this journey home 
is a deeply moving story. Scott died at Abbotsford 
Sept. 21, 1832, and was buried with his ancestors at 
Dryburgh Abbey. 

Critical Estimate of the Novels 

Scott’s soundest critics disagree as to which oi 
his novels is the best. His own favorite was ‘The 
Antiquary’, a comedy of Scottish life. The character- 
ization in this book is for the most part superb, 
though the plot is weak. 

Robert Louis Stevenson said that ‘Waverley’ had 
the best plot of all the novels. It was written to 
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reveal Highland and Lowland Scots to Englishmen. 
‘Guy Mannering’ — ^nearly always included in any list 
of the finest — ^is a drama splendidly worked out, and 
Meg Merrilies is an excellent portrayal of a figure 
from the Scottish underworld. Most critics agree 
with John Buchan that ‘Old Mortality’ “rises to scenes 
of tragic intensity which Scott never excelled, and 
contains figures of the most masterful vitality.” 

‘Ivanhoe’, though not the best, is certainly the 
most popular of all Scott’s works because of its 
exciting plot. Most of the action takes place in 
England in the time of the Crusades. There is a 
brilliant description of a tournament in which Ivan- 
hoe, aided by Richard the Lion-Hearted, defeats all 
the knights of Richard’s brother John. Among the 
famous characters in the book are Robin Hood, Friar 
Tuck, and Rebecca, daughter of Isaac, the Jew. 

‘Kenilworth’ gives a masterful portrait of Queen 
Elizabeth I and glimpses of her court, where young 
Walter Raleigh is coming into favor. It takes liberties 
Mth history in order to combine in one magnificent 
drama both the splendor and the crimes of the period. 
‘The Abbot’ gives a wonderful portrayal of Mary 
Stuart of Scotland. At least two other novels rank 
high. ‘Quentin Durward’ is about a young Scotsman 
who flees from the feuds of his family and finds ad- 
venture in the spider-web intrigues at the court of 
Louis XI of France. ‘The Heart of Midlothian’ has 
a Scottish theme. It contains a memorable scene in 
which Jeanie Deans pleads with Queen Caroline for 
the life of her half sister Effie. 

There are some people who do not like to read 
historical novels in which history is altered for 
dramatic purpose. One might say that Scott is not 
for them, were it not that the interest of his stories 
lies in the people — ^whether they are personages 
from historical records or people of the author’s 
imagination. Only Tolstoy compares with Scott in 
this power of bringing men and women from history 
into books and treating them, not as puppets, but 
as creatures of flesh and blood. Scott never forgets 
that history is made by the clashes and conflicts of 
men and women. 

Books by and about Scott 

Among Scott’s chief works are; ‘Lay of the Last 
Minstrel’ (1805); ‘Ballads and Lyrical Pieces’ (1806); 
‘Marmion’ (1808) ; ‘The Lady of the Lake’ (1810); “Wav- 
erley’ (1814) ; ‘Guy Mannering’ (1815) ; ‘The Antiquary’, 
‘Black Dwarf’, ‘Old Mortality’ (1816); ‘Rob Roy’ (1817); 
‘The Heart of Midlothian’ (1818); ‘The Bride of Lam- 
mermoor’, ‘Ivanhoe’ (1819) ; ‘The Monastery’, ‘The Ab- 
bot’ (1820); ‘Kenilworth’ (1821); ‘The Pirate’, ‘The For- 
tunes of Nigel’ (1822) ; ‘Peveril of the Peak’, ‘Quentin Dur- 
ward’ (1823); ‘Redgauntlet’ (1824); ‘The Betrothed’, 
‘Talisman’ (1825); ‘Woodstock’ (1826); ‘Fair Maid of 
Perth’ (1828); ‘Count Robert of Paris’ (1832). Good 
biographies are H. J. C. Grierson’s ‘Sir Walter Scott, 
Bart.’, E. J. Gray’s ‘Yoxmg Walter Scott’, and J. G. 
Lockhart’s ‘Memoirs of the Life of Sir Walter Scott’. 

Scott, General Winfield (1786-1866). “Old 
Fuss and Feathers” was the nickname the soldiers 
gave to Gen. Winfield Scott because he was such a 


lover of formalities. In spite of this, Scott was for 
years the foremost military man in the United States. 

A Virginian by birth, Scott studied law at William 
and Mary College. He practiced this profession 
for only two years. In 1808 he became a captain in 
the army and gained fame in the War of 1812 and im 
the Mexican War. By the end of that first war he 
had been made a major general because of his services 
in the battles of Chippewa and Lundy’s Lane. In 
the Mexican War his victorious march from Vera 
Cruz to Mexico City made him a national hero. 
He was nominated for the presidency by the VTiig 
party in 1852 but was defeated in the election. 
In 1852 the rank of lieutenant general was given 
him by Congress. 

Scott performed many other important services. 
At the close of the Black Hawk War he negotiated 
the treaties with the Indians. He removed the 
Seminoles from Florida and Georgia. In the so- 
called Aroostook War, when the settlers of Maine 
and New Brunswick quarreled over the boundary 
line, he was sent to preserve peace. In a similar 
controversy in the Northwest over the occupation 
of the island of San Juan north of Puget Sound he 
performed a similar service. 

When the Civil War broke out Scott was general in 
chief of the army. He was now 75 years old, and 
a younger man was needed to meet the situation; 
so after planning for the defense of Washington he 
laid down his command Nov. 1, 1861. 

Scranton, Pa. Each of Pennsylvania’s four comers 
has a metropolis. Philadelphia, Pittsburgh, and Erie 
stand in three comers, and in the northeast, on the 
Lackawanna River, is Scranton, the fourth largest 
city in the state. In earlier years, rich coal veins 
nearby gave it the nickname the Anthracite Capital 
of the World. But the veins have been worked out 
and now the city is chiefly a coal-shipping and 
manufacturing center. 

Ready access to raw materials, good transportation 
facilities, and a large labor supply have brought a 
wide variety of industries to Scranton. More than a 
hundred factories produce chemicals, furniture, house- 
hold apphances, plastics, textiles, tobacco products, 
and other goods. It has the largest Nottingham lace 
mill in the country. For many years Scranton ranked 
as the second American city in silk manufacturing. 
Its silk mills are now largely converted to production 
of nylon and rayon textiles. 

The city is the site of the University of Scranton, 
Marywood College, and the well-known International 
Correspondence Schools. It has its own Philharmonic 
Orchestra. Nay Aug, the city’s outstanding municipal 
park, has a miniature coal mine and the Everhart 
Museum of Natiual History, Science, and Art. 

Scranton was settled in the middle 1700’s. Its real 
growth dates from 1840, when George and Selden 
Scranton built a forge to make iron using the nearby 
anthracite as fuel. It was chartered as a city in 1866.. 
It is governed by a mayor and a council. Population 
(1950 census), 125,536. 
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SCULPTURE—^ Record of 
HUMAN EXPERIENCE 

CCULPTURE. ‘The Burghers of Calais’, by Auguste 
Rodin (rAd(Xn'), is a monument to French dignity 
and courage. At the s^me time this poem in bronze 
is a monument to the genius of its sculptor, the 
greatest since Michelangelo. 

The historic moment e.xpressed through the six 
figures is one of trial and triumph. The year was 1347; 
the place, outside the gates of Calais, the port town of 
many an invasion. The English, led by their king, Ed- 
ward III, had laid siege to the town and starved it into 
submission. The terms for surrender required that six 
men come "in their shirts and with halters about their 
necks” to deliver the keys of the town and castle. 

The fate of these men was clear. They were to pay 
the penalty for resistance, but in delivering them- 
selves they would assure safety for the rest of the town. 
France remembers the name of the man who volun- 
teered first, Eustache de St. Pierre, the richest burgher 
of the town. 

It was to the memory of this one patriot that in 1884 
the grateful people of Calais ordered a statue. In 
working out the idea, however, Rodin was so moved by 
the incident that he added the five volunteers who 
chose to accompany the leader. For this he asked and 
received no more than the sum of money agreed upon 
for the one figure. Four years after beginning this work, 
Rodin had given form to his idea and had cast it in 
bronze. 

How Rodin Achieved Unity and Drama 
There is no mistaking the leader, Eustache de St. 
Pierre. Rodin gives him an erectness and poise bom of 
daring and determination. In his hands is the key to 
the city and around his neck is the rope, or halter, 
prescribed by the conquerors. A young companion, 
whose head is buried in his hands, may be seen just be- 
hind his shoulder, on the right. These two men exem- 
plify the greatest contrast of feeling in the group. By 
placing them together Rodin achieves dramatic power. 
Observe too that this use of contrasting emotion is 
strongly evident in the central group and to a lesser 
extent even in the two figures on the left. 

To organize, or compose, six different figures into 
a single unified work of art, Rodin groups them into 
three pairs, each pair differing from the other and yet 
tied to the otheis in rhythmic movement. The view 
we see shows not only the variety of gesture and body 
angle in each of the pairs, but how monotony is avoided 
by joining the right and central groups. The space al- 
lowed between these four and the two figures on the 
left is a welcome interval but not an empty one, for 
into it is thrust a hand which is both eloquent of de- 
spair and effective as a connecting rhythm. The spaces 
between the figures are as varied as the figures them- 


selves. This is, of course, what all good sculpture 
tries to achieve, for sculpture deals essentially mth 
the purposeful relationships of volumes in space. 

If we now look at the details we may see Rodin’s ex- 
traordinary ability to convey feeling through fadal 
expression and through hands. See how deeply he cuts 
the hollows of the face to assure strong shadows and 
how his textured surfaces catch the subtle variations 
of light and heighten the sense of life and movement 

It is this irregular surface, so deftly achiered 
in the original clay, that links Rodin to the im- 
pressionist painters of his time. By departing from 
the cold, impersonal smoothness of the classical tra- 
dition, he gave to his surfaces the shimmer of light 
which characterized the paintings of the impressionists 
(see Painting). Together with a profound sense ol 
power and drama, this characteristic of Rodin had a 
tremendous influence on the sculptors of his time and 
helped to determine the trend of sculpture of our 
own day. (See Rodin ; also subhead “The 20th Cen- 
tury,” in this article.) 

The Purpose of Art 

To make this masterpiece there had to be an inci- 
dent; there had to be a sculptor; and there had to he 
the materials and technical knowledge with which the 
sculptor could give the meaning of the incident tan- 
gible form in bronze. And yet the townspeople oi 
Calais would have wasted their money and Rodin 
would have failed in his ultimate purpose if this great 
work were never to be seen after its completion. 

This is another way of saying about the 'Burghers 
of Calais’ what is true for all sculpture and for works 
of art of all kinds. Art is a means of organizing ex- 
perience into ordered form. The experience thus trans- 
lated into statue, song, painting, or poem can then 
come to life again in the consciousness of other people. 
It may truly be said that only when this sharing 
takes place has a work of art been fully realized. That 
is why art is properly regarded as a language, and 
we may rest assured that artists, like other people, 
would rather not be talking to themselves. 

To understand the artist’s language, however, re- 
quires a little effort. Looking at a work of art, like lis- 
tening to music, becomes a rewarding experience on y 
if the senses are alert to the qualities of the work an 
to the artist’s purpose which brought them iiito being. 
Beyond that, one’s own background of experience wi 
determine how little or how much one can share m 
the experience which the work of art embodies. 

The language of sculpture, then, must be learned as 
surely, and perhaps as slowly, as any spoken language- 
The thought behind the foregoing analysis of t e 
‘Burghers of Calais’ is that it might serve as a way 
of seeing sculpture, and of learning the language. 

The Scope of Sculpture 

Sculpture, like other arts, is a record of human ex- 
perience. From earliest times to our own day, scu p 
ture records experiences that range from warn an 
worship to the simplest joj^s of seeing and touchips 
suspended shapes designed to move in the wmd- “ 
sculpture there is eveiytliing from the marble gods o 
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This bronze cast (top), one of four, stands outside the Rodin Museum 
m Philadelphia. The first cast from the original mold is in Calais, 
rrance. Shown also are details of two of the heads. The aged burgher 
(right) was photographed at night by flashlight. The young man (left). 
Shown in sunlight, is the figure hidden behind the left of the group. 





SCULPTURE 


72 


PRIMITIVE AND ANCIENT SCULPTURE 



Above are two 18th-century African knives; an effigy water jug 
from Peru, dated about A.D. 200; a terra-cotta whistle, Panama 
fleft of jug); a 19th-century Northwest American Indian rattle, 
Alaska (below jug) ; and bronze weights from the African Gold 
Coast. (University of Pennsylvania Museum, Philadelphia.) 



This painted limestone head shows Nofrelete, wife of King 
Akhenaton and mother-in-law 'of , Tutankhamen. She lived 
about 1,3S0 years before Christ. The head was found at Tell 
el-Amama, Egypt, in 1912. (Staatliche Museum, Berlin.) 


Phidias to the mobiles by Calder. Everywhere and 
always man has found the need for sculpture, whether 
it be in his work, in play, or in prayer. The livelj, 
colorful objects from the University of Pennsylvania 
Museum show that even to store water, weigh merchan- 
dise, fight battles, “rattle” the spirits, or whistle a 
tune, man used sculpture. 

Sculpture also records our tvill to honor and be hon- 
ored, to commemorate the deeds of nations and in- 
dividuals. To achieve this we sometimes move moun- 
tains, so to speak, as exemplified in our two illustrations 
(next page) of colossal figures cut from living rock. 

Tradition in Sculpture 

Each period in art is a link in the golden chain of 
creative achievement. This means that a sculptor today 
has at his command the fine examples and techniques 
left him as a heritage by his predecessors. If he 
uses them to sharpen his own vision, to deepen his 
own insight, and to solve his own problems, we say he 
uses tradition creatively. Those who merely imitate 
the approved styles of the past are said to be aca- 
demic. Between the two is the eclectic. He borrows 
a little here, a little there, but never puts his roots 
down deeply anywhere. 

Needless to say, in so brief a survey of the world 
of sculpture, we must limit ourselves to the creative 
use of tradition. For this we now refer to three ver- 
sions of the Madonna and Child, one by an unknown 
carver of 12th-century France, the others by two 
contemporaries working in England. 


r 


1 



rhe painted wood statue (Chinese Sung Dynasty , 12t 
:ury) is the Bodhisattva Avalokitesvara, the 
ribetans. The Dalai Lama is believed to be j 

of this Buddhist god. (Boston Museum of Fme Aia-j 




On the Temple of Abu Simbel, Egypt, four figures of Rameses II more, South Dakota, are the heads of Washington, Jefferson, 
are carved out of the rock. Sculptured on the face of Mount Rush- Theodore Roosevelt, and Lincoln, by Gutzon and Lincoln Borglum. 


The French example has the graceful rigidity of all 
medieval sculpture. Except for the placement of the 
Virgin’s hands the figures are so sjunmetrical that a 
line suspended from top to bottom would give almost 
identical halves. In this symmetry and in the decora- 
tive flow of the drapery this engaging work carried 
on the tradition of ancient art. Egypt, Greece, India, 
and China shared this stylized approach for great 
periods of time. Moreover, in medieval Europe, as 
in the earlier cultures, religion was the source of style, 
subject matter, and inspiration. 

Jacob Epstein (born 1880), unlike the medieval 
sculptor, was free to do as he wished without concern 
for established rules of style and sjonbolism. In his 
‘Madonna and Child’ he retains the rhythmic curves, 


the quiet poise, the serious dignity of expression found 
in medieval art but uses these only as a point of de- 
parture. The curves are not rigid but varied and easy 
flowing. The quiet poise is now charged with deep 
emotion, and the expressions on both faces come from 
deeper than the surface of the bronze. . 

The ‘Madonna and Child’ by the English sculptor 
Henry Moore (born 1898) is extraordinary in this re- 
spect: on the one hand the simplification and distor- 
tion of body and limb seem extremely daring depar- 
tures from the past; on.the other hand, they are remi- 
niscent of the earliest sculpture ever produced. Moore 
succeeds in integrating primitive and ancient tradi- 
tions with those of his contemporaries. Thus he has 
created a new form. 


THE MADONNA AND CHILD — A FAVORED SUBJECT THROUGH THE CENTURIES 
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The French figure (left), of polychromed oak, is by an unknown donna and Child are Henry Moore’s cement figure (center), in the 
medieval sculotor, school of Auvergne, France (Metropolitan Mu- Church of St. Matthews, Northampton, England ; and Jacob Ep- 
seum of Art, New York City). Two modem treatments of the Ma- stein’s bronze figure, owned by Sally Ryan of New York City. 
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Religious serenity and pronounced pattern are 
clearly visible, but the pattern is greatly simplified, 
as in the lower folds of the Virgin’s garment. Masses 
too are treated with a lumplike simplicity. And giv- 
ing grandeur to both the mass and the pattern is the 
quality associated with the colossal deities of stone 
in Egypt and in the Far East. This Moore achieves not 
bj'^ sheer size but by relationships within the given 
height, which is only 59 inches. From the broad, enor- 
mous-looking legs to the smaller body, and then to 
the surprisingly small head we get the impression of 
looking up to a great height. In art this alteration 
of the literal truth to achieve a desired effect is 
called distortion. 

Lighting and Point of View 

Light can make or ruin sculpture. While working on 
a statue, the sculptor relies on proper light to study 
the planes by which masses gradually or suddenly turn 
from the light into the shade, creating the sense of 
solidity and third dimension. Only by light properly 
cast can he study shape, texture, and character. 

The sculptor strives to show his finished work in 
the same light by which he worked originally. A light 
cast too weakly or too strongly from a source too high 
or too low can undo the effort of the sculptor and 
destroy the effectiveness of his creation. 

The pictures of the bust of Robert Frost by Walker 
Hancock (born 1901) show how the character of the 
face is changed by lighting. Overhead lighting at the 
proper level reveals form and a balanced proportion 
of subtlety and strength, gentleness and vigor. Here 
the man is seen as a friendly person, full of the 
sentiment of his own poetry. A side light, strong and 
close, creates a sense of power and drama and reveals 
somewhat different qualities. He appears more lofty. 
His gaze becomes profound and mellow. Lighting from 
a source below eye level (not shown) would destroy 
much of the form and almost all the character. 

Paintings too depend on light but not in the same 
sense as sculpture. The painter asks only that the 
whole surface of his picture should receive uniform and 
sufficient light for proper viewing. The light and shade 
he uses on a face or figure to give it roundness and 
solidity cannot be altered by an external light. In 
sculpture, on the other hand, volume and character 
are brought to life only through light and can be 
altered at will by the control of light. Proper lighting 
at night of a statue placed out of doors also requires 
skill. 

Sculpture differs from painting in another signifi- 
cant respect. A painting, being flat, can show only 
the view taken by the painter. A statue in full round 
can be seen from a variety of angles. Consequently the 
sculptor strives to be his best at any angle and to 
achieve sense and rhythm for every possible point of 
view. Sculpture is thus endowed with a variety of 
interest impossible in painting. 

Materials and Processes 

To fashion sculpture man had to learn the use of 
certain materials and to develop appropriate tools 
and processes. 


HOW LIGHTING AFFECTS SCULPTURE 



These two views of Walker Hancock’s bronze bust of the poet 
Robert Frost illustrate how overhead lighting (left) and strong, 
dramatic side lighting (right) change the character of the face 


Carving is the process of reducing substances such as 
stone, wood, or ivory to a desired shape by cutting or 
chipping away unnecessary parts. The earliest carv- 
ings were probably nothing more than figures scratched 
into the flat surface of a rock. As time went on primi- 
tive sculptors discovered that by cutting away the 
background surrounding the figure, the animal or 
other figure appeared more real. This was the 
ginning of relief sculpture. Sculpture in which the 
figures extend from the background less than hall 
of their natural volume is called low relief. Tha^ 
which extends beyond this point is called high rehh 
and sculpture that stands completely away from its 
background is said to be in full round. 

Carving requires a sure knowledge of the final form 
desired, for a material such as marble or granite cannot 
be restored once it is cut off. To lessen the risk o 
error sculptors often make small models in clay, wa\ 
or plasticine, scaled to proper proportions, before 
undertaking the final carving. Sometimes a pointing 
machine is used to help transfer the exact contours o 
the model to the final stone. This machine, whic 
mounts a movable needle, transfers to the final ma- 
terial a series of points corresponding exactly to those 
made on the model. With this mechanical guide t e 
sculptor knows just where to carve. _ 

Until about the end of the Renaissance in Itey 
sculptors did their own final cutting in the stone, o- 
day the sculptor contents himself with working ou a 
detailed scaled model and entrusts the final work o 
trained studio assistants and stonecutters.^ 

The sculpture of Egypt, Mesopotamia, 

China, and Euiope of the Middle Ages was ^ 

given a painted surface, known as polychromy. Fir® 
thin coat of plaster (gesso) was applied over the woo 
or stone and over it were painted bright colors to be p 
give a greater sense of realism. 

Modeling is the process of manipulating plastic ma- 
terials such as clay, wax, or plasticine. Clay has been 
used for ceramics and sculpture since earliest times. 
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SUMERIAN ART, 2400 B.C. 



This head of Gudea, prince of Lagash, is cut in gray-black dio- 
rite. It has the smooth perfection and idealized features of 

the classical period in Sumerian art. (The Louvre, Paris.) 

It is widely available and easily shaped, baked, and 
glazed. Baked clay, known as terra cotta, glazed and 
unglazed, was used with great artistry by ancient 
and primitive peoples. 

Types of Casting 

Casting is the process by which a piece of sculp- 
ture is reproduced through the use of a mold. A plas- 
ter mold consisting of two or more tightly fitting 
parts is made over or around the original clay model. 
When it is hard, the mold is removed, cleaned, oiled 
on the inside, and reassembled. Through an opening 
left for the purpose a creamy mixture of plaster and 
water is poured into the mold, and the mold is gently 
rolled so that the plaster is distributed evenly over 
the inner surface. The excess is poured out and the 
process is repeated until the desired thickness is 
achieved. W^hen it is dry, this newly formed 
plaster shell is freed by chipping away the 
outer mold. The result is a perfect replica 
of the original model. Because the original 
clay model and the mold are both destroyed 
in the process, this is known as a waste mold. 

The plaster cast can now be given a desired 
surface quality by paint or shellac or can be 
used as a model for further casting in more 
durable materials such as bronze and other 
metals, terra cotta, and cement. More complex 
molds, which permit more than one replica to 
be produced, must be used for this purpose. 

Thus it differs from the waste mold. 

The casting of metals requires special skill 
and great care. Bronze has proved to be the 
most versatile metal for casting. The two 
principal methods are the sand mold -process 
and the lost-wax {cire-perdue, in French) 
process. The first uses a specially prepared 
sand mold, the second a silica mold. 

Both molds have an inside core, so built as 
to leave a thin space between itself and the 
outer mold. The outer contour of this space 


bears the exact contour of the original cast from 
which the mold was made. WTien hot liquid bronze is 
poured into this space it takes the shape of the original 
plaster, thus resulting in a perfect reproduction. The 
space in the silica mold is filled with wax until it 
is melted out by the hot bronze, hence the name lost- 
wax process. This is the process made famous by Ben- 
venuto Cellini and so skillfully practiced by many an- 
cient peoples, especially the Chinese. (In the arti- 
cle Bell is a drawing which helps us to understand 
how casts are made.) 

Patina is the term used for the surface color and 
quality of bronze and other materials. IVithout wait- 
ing for time, use, and atmospheric conditions to give 
a lovely surface to sculpture, artists use acids, heat, 
and other devices to achieve immediate effects of 
mellowness, age, and subtle color. 

And now, having indicated an approach to the 
understanding of sculpture, we will undertake a brief 
survey of its history. 

Sculpture among Primitive Peoples 

The earliest club wielded by the cave man was no 
great work of art, but because he shaped it into pur- 
poseful form it was sculpture of a kind. The gods 
that primitive man created in his fear and faith re- 
quired a form as tangible as the club, though more 
complex. The earliest worshipers could not cope with 
abstract ideas of their gods. They had to see, touch, 
sacrifice to, and sometimes punish them. 

In Polynesia and Peru, in southern France, New 
Zealand, Africa, Alaska, and Mexico we find evidence 
that sculpture entered into every form of primitive 
life. Many of these early objects are fascinating in' 
their strangeness and beautiful in their design. Mod- 
ern artists, seeking new and virile forms of e.xpres- 
sion, have found a rich fountain of inspiration in 
these crude but serious efforts of early man. 


MODERN ARTISTS REFLECT PRIMITIVE INFLUENCES 




Amedeo Modigliani’s stone head 
Oeff, Museum of Modem Art, New 
York City) and the African mask 
(right, University Museum, Phila- 
delphia) show how a modem artist 
uses primitive styles creatively. 
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Amedeo Modigliani (md-de-lyd'ne) (1884-1920), for 
example, was so impressed with the simple, bizarre 
pattern of African Negro sculpture that he made crea- 
tive use of it in his own work. The elongation of the 
head and the geometric simplicity of facial features 
are influences from such masks as the fine one illus- 
trated on the preceding page. This mask, from Afri- 
ca’s Ivory Coast, was designed to be worn during re- 
ligious ceremonies, and its pattern was conditioned by 
that purpose. Modigliani, on the other hand, is inter- 
ested in creating a feeling of simple, solid elegance, 
touched with the mystic silence found in the stone 
carvings of medieval saints. Consequently he joins 


A MAYAN STELE FROM GUATEMALA 



the two traditions in an original creation. On our 
own continent sculpture thrived long before the ar- 
rival of Columbus. We have already seen examples of 
work from Peru, Panama, and Alaska on page 72. The 
Tarascans and Aztecs of ancient Mexico and the 
highly gifted Mayas of Central America rank high in 
Pre-Columbian sculpture. 

Among the most interesting finds in recent times 
are the limestone carvings at Piedras Negras, in Gua- 
temala. Here in front of high, stepped pyramids once 
surmounted by temples, stood large pillars, or stele, 
carved with figures and symbols of rehgious sig- 
nificance. Typical of these is the one pictured on this 
page. Here the priest, wearing his ceremonial head- 
dress, is shown seated during a religious ceremony. 
Hieroglyphics on both sides of the stele record the date 
of its dedication and prophesy the future. 

The Art of Egypt and Mesopotamia 

As far back as 5,000 years ago Egypt had introduced 
a style which, with surprisingly little change, con- 
tinued for almost 3,000 years. Rules for the making 
of statues were rigidly prescribed, as were social 
and religious customs. Religion was the dominant 
force in life on earth and it required certain prepara- 
tions for the life beyond. Sculpture was entirely asso- 
ciated with the needs of religion and the gods or with 
the earthly rulers w'ho were regarded as their repre- 
sentatives. (See Egsqjt, Ancient.) 

To symbolize the godlike role of the kings, they 
were represented as half human, half animal. The 
great Sphinx at Gizeh is the best known example. To 
express their power and eternal life they were carved 
in the hardest stone and in colossal proportions. An 
example is the statues of Rameses II (page 73). 

Of the many treasures excavated in Egypt the beau- 
tiful limestone head of Queen Nofretete (page 72) is 
one of the finest. The breath of life seems to animate 
the face. The painted, subtlely modeled surface and 
graceful flow of neck and features create a sense 
of startling realism. Sculpture flourished until Egypt 
was conquered by the Persians, Greeks, and Romans. 

More than 4,000 years ago the valleys of the Tigris 
and Euphrates rivers began to teem with life — first 
the Sumerian, then the Babylonian, Assyrian, Chal- 
dean, and Persian empires. Here too excavations have 
unearthed evidence of great skill and artistry. From 
ancient Sumeria have come examples of fine works m 
marble, diorite, hammered gold, and lapis lazuli. Of 
the many portraits produced in this area, some of the 
most pleasing are those of Gudea, prince of La- 
gash, an example of which is shown on page 75. Some 
are in marble, others, such as the one in the Louvre m 
Paris, are cut in gray-black diorite. Dating from 
about 2400 b.c., they have the smooth perfection and 
idealized features of the classical period in Sumerian 
art. The turbaned head, large eyes, and small mouth 
are characteristic of the period. 

Babylonian and Assyrian sculpture is impressive m 
its vitality, massiveness, and rich imagination. Huge 
fanciful lions or winged bulls with human heads stood 
guard at palace entrances. Inside, the walls were 
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GREEK SCULPTURE ESTABLISHED THE CLASSICAL TRADITION 



Praxiteles’ ‘Hermes with the Infant Dionysus’ is the only known 
original by an early Greek master. It was unearthed in 1877 
at Olympia, Greece, and is in the Olympia Museum. The miss- 


carved with scenes of royal hunting parties, battles, 
and festivities. (For pictures, see Babylon; Bab- 
ylonia and Assyria.) In Persia too, especially at 
Persepolis, fine sculpture was produced (see Persia). 

The Glorious Sculpture of Greece 
The glory of Greece was its sculpture. Its rapid 
and phenomenal achievement in this art remains une- 
qualed. The roots of Greek sculpture reach into the 
earlier cultures of Crete, Mycenae, and even Egypt. 
The figures of the 7th and 6th centuries b.c. lack 
life and movement; their faces wear the frozen smile 
peculiar to archaic sculpture. Even so, these early 
craftsmen, whose names are lost with the temples they 
decorated, show sensitivity to the qualities of mar- 
ble and a superb sense of design. As if to make up 
for the lack of life in their statues, archaic sculp- 
tors sought naturalism by painting them. 

Greek sculpture rose to its highest achievement in 
the 5th century b.c., when the spirit of Greece itself 
was at its height. Of the temples built in this “golden 
age” of Pericles, the finest was the Parthenon, dedi- 
cated to Athena, goddess of Athens. It was orna- 
mented by the master of Greek sculpture, Phidias. 
(See Acropolis; Greek and Roman Art; Phidias.) 

Phidias could not possibly have done aU the marvel- 
ous sculptures of the Parthenon, and onlj-^ here and 
there can one be sure of the master’s own hand. 
‘The Three Fates’, designed to fit the triangular 
space of the pediment, is outstanding. (For picture, 
see Greece.) 



mg arm probably held a bimch of grapes, toward which the child 
is reaching. In the Louvre, in Paris, is the ‘Victory of Samothrace’, 
namedfor the island.in the Aegean Sea where it was found in 1863. 


Two contemporaries of Phidias were Myron and 
Polyclitus. The works of these two men are known to 
us through Roman copies only, but in the ‘Hermes 
with the Infant Dionysus’ by Praxiteles (bom about 
380 B.c.) we have an original of idealized beauty. 

In the Louvre, in Paris, stands the famous ‘Venus 
de Milo’, found in 1820 on the island of Melos. The 
sculptor is unknown. {See Aphrodite.) 

The same museum possesses the ‘Victory of Samo- 
thrace’, also known as ‘Winged Victory’. A Nike, 
the name given to the goddess of victory, she is be- 
lieved to have been made in celebration of a great 
naval victory, perhaps the one at Salamis in 480 b.c. 
The forward push of her body, with wings and dra- 
peries flying in the wind, recalls the Nikes that 
adorned the prows of ancient ships. 

This statue is of the late period following the 
Macedonian invasion under Alexander the Great 
(4th century b.c.). Exaggerated gestures and an over- 
abundance of decorative detail replaced the quiet dig- 
nity and restraint of earlier days. Under Alexander’s 
expanding mle, however, other Mediterranean coun- 
tries and even the Orient came in contact with the 
genius of Greek art. Although it had come to an end 
in its ovm land, the spirit of Greek sculpture was to 
live again in Rome, in the Renaissance, and in several 
other periods about to be described. 

From the Romans to the Renaissance 
The Romans lacked the intellectual and aesthetic 
sensibilities of the Greeks. Their strength lay in mill- 
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tary prowess, engineering, road building, and law- 
making. Their emperors required realistic portraits 
and triumphal arches to impress their own people 
and the subjugated nations of their far-flung empire. 

The triumphal arches of the Emperors Titus and 
Constantine, adorned with scenes of victory and bat- 
tle, have inspired similar efforts in Europe and Amer- 
ica, from the Arc de Triomphe, in Paris, to the 
Memorial Arch of Valley Foige. By the 2d century 
A.D., however, Rome and sculpture both had lost their 
vigoi. It should be said for the Romans that as 
collectors, copyists, and imitators of Greek sculptme, 
they handed on to later generations the partial fruits 
of Gieek labor. 

In the 4th century the Roman Empire officially ac- 
cepted Christianity as its religion. This meant a new 
way of life and consequently a new kind of ait. Sculp- 
ture, like painting, music, and philosophy, turned for 
inspiration to the church, and the church, confronted 
with the need of interpreting the new religion for 
great masses of people, used the arts to good advan- 
tage. The vast majority of people could not read, and 
sculpture and painting became their books. 

Art was austere, symbolic, and otherworldly from 
about 500 to 1500, the peiiod known as the Middle 
Ages. Completely religious in subject matter, sculp- 
ture was closely related to church aichitecture. 

Architecture in the Middle Ages developed two dis- 
tinct styles: Romanesque and Gothic. Romanesque 
architecture, with the sculpture which decorated it, 
was born in Italy and derived its name from its simi- 
larity to the weighty monumental quality of Roman 


CHIMERAS OF NOTRE DAME, PARIS 



Fanciful figures known as chimeras stare over Paris from Ihe 
roof of Notre Dame Cathedral. Imaginative creations, they were 
intended to frighten people into mendmg their ways. 


buildings. Late in the 12th century a new style was 
being developed in France, destined to spread to every 
Christian country and even as far as the Holy Land 
in the times of the Crusades. With its pointed arch 
and slender, lofty spiies, it led to such architectural 
maivels as the cathedrals at Chartres, Bruges, 
Amiens, Reims, and others. Before yielding to Ren- 
aissance architecture in the 16th century. Gothic 
structuies had been adorned with thousands of sculp- 
tured figures. The rounded arch, of Roman origin, 
identifies the Romanesque; the pointed arch dis- 
tinguishes the Gothic. 


ARCHITECTURAL CHURCH SCULPTURE, MEDIEVAL AND MODERN 

— 



The group of figures at the left has decorated the Royal Portal 
of Chartres Cathedral since the 12th century. Themodern Cathe- 
dral of St. John the Divine, in Hew York City, like the medieval 


church of France, is decorated with stone carvings fright) ^ 
are similar in feeling. Here are four of the nine statues oy j 
Angel in the Martyrs’ Portal, west front. 
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The French cathedral in the town of Chartres, near 
Paris, is especially rich in fine craftsmanship. The 
figures in our picture (preceding page) are of the same 
stone as the columns and are part of them architectur- 
ally. Their gestures and expressions, like the simple 
pattern of their robes, seem frozen and unreal. And 
yet, in their very columnhke simplicity and rigid 
stiffness, they fulfill their architectural purpose ad- 
mirably. Like the saints in the Byzantine paintings 
and mosaics of this period, their stylized, formal 
quahty was set bj' tradition and by the church. 

The famous Cathedral of Notre Dame in Paris pro- 
vides us vuth other important aspects of medieval 
sculpture — its ingenuity and humor. Early in the 
Gothic period, sculptors adorned walls and roofs of 
churches with awe-inspiring monsters, symbolizing 
the devil’s evil ways. Those extending from the wall 
as spouts for rain water are known as gargoyles; those 
that simply served to scare men into mending their 
ways are called chimeras (preceding page). Late 
Gothic sculptors created many fanciful figures, animal 
and human, which provided fun in their day. 

The most distinguished sculptor carrying on the 
Gothic tradition in the 20th century is John Angel 
(born 1881), an Englishman now working in America. 
His figures for the Cathedral of St. John the Divine, 
in New York City (preceding page) give material 
substance to the religious spirit of our day. 

The Renaissance in Italy 

The term Renaissance, meaning rebirth, is used to 
describe the vigorous cultural activity of 14th- and 
15th-centuiy Italy and the revival of classical learn- 
ing. Following Italy’s lead France and northern 
Europe too turned their interests from the rewards of 
heaven to the opportunities of their own world. In 
doing so they found themselves akin in spirit to the 
Romans and Greeks before them. In their new love 
of life and search for knowledge they reached back a 
thousand years for every shred of instruction and 
inspiration. The Italians needed only to dig into the 
ground beneath them to find the splendid sculpture of 
Rome. It is an error, however, to assume that the 
artists of that exciting time meant merely to revive 
the past by imitating its achievements. Theirs was a 
new day demanding new expression, and they made 
this period in art the greatest since the Greek. 

The first sculptor to strike a new note was Niccolo 
Pisano (1220?-1284?). His carving on the pulpit in 
the Baptistery of Pisa resembles the carving on the 
marble sarcophagi in which the Romans buried their 
leaders. Niccolo’s son Giovanni (12477-1314?) con- 
tinued the trend toward greater naturalism and im- 
bued his pupil Andrea Pisano (1270?-1348?) with the 
same ideal. Andrea brought the new style from Pisa 
to Florence. His 28 panels on the south doors of the 
Baptistery in Florence are bronzes of great skill and 
decorative appeal. They constitute one more impor- 
tant step toward emancipating sculpture from its 
medieval restraint and formalism. 

Two more sets of bronze doors adorn the Baptistery 
of Florence, both by Lorenzo Ghiberti {ge^Sr'te) 


DELLA ROBBIA’S SINGING BOYS 



Carved for the singing gallery in the cathedral of Flor- 
ence, these “singing boys,” by Luca della Robbia, are 
now in the museum of the cathedral. 


(1378-1455). The first pair, designed for the north 
entrance, were so successful that he was commissioned 
to do the east doors as well. For 29 years Ghiberti 
and his assistants worked to produce the ten panels 
devoted to Biblical episodes. Finished in 1452 and 
brilliant in their gilding, the doors still astonish all 
who see them. Even at the very height of Renaissance 
artistry in his ovm day, Michelangelo pronounced 
them fit to be the “Gates of Paradise.” {See Ghiberti; 
for full-page picture, see Renaissance.) 

Ghiberti’s action-packed, deeply spaced composi- 
tions had brought relief sculpture to its highest level. 
Among the Florentines who could appreciate this fact 
was Donatello, who was to prove himself the most 
gifted sculptor of the early Renaissance. Donatello 
(13867-1466) shared with artists of his time an eager- 
ness to depict the spirit of adventure and freedom, 
the same spirit that built new cities, discovered a new 
continent, and dared to probe the secrets of the uni- 
verse. His marble statue of Saint George, for ex- 
ample, is sturdy, confident, and just a bit defiant, as 
befits the youthful champion of Christendom. The 
bronze ‘David’ has the easy grace of youth and an 
elegance comparable to that of Greek sculpture. 
Donatello’s genius for embodying the spirit of the 
Renaissance is expressed in ‘Gattamelata’ (page 78c). 

Erasmo da Narm, nicknamed Gattamelata, was one 
of those hired soldiers of fortune whom the Italians 
called condoitien. They fought for pay and personal 
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‘LAUGHING BOY’ 



The marble bust, ‘Laughing Boy’, by Desiderio da Settignano, 
Florentine sculptor, has a sweet grace that is very appealing. It 

is in the National Gallery of Art, in Washington, D. C. 

glory and only rarely for an ideal. When Gattamelata 
died in 1442 the Republic of Venice commissioned a 
monument to his memory to be elected in his native 
Padua. Because he was busy with other commissions 
and because he was undertaking the fii-st equestrian 
statue since the days of imperial Rome, Donatello 
took ten yeais to complete this project. 

The horse is almost bursting with the solid power 
of a modern aimored tank and yet is the embodiment 
of all the gentle grace and rh3d;hmic movement asso- 
ciated with horses on parade. Gattamelata is erect 
and calm with the untroubled poise of a conqueror. 
Looking at this magnificent monument one can easily 
believe that a sculptor can do moie to make a general 
famous than all the general's victories put together. 

Donatello’s love for the delicate and the cheerful 
entered into even so formidable a work as ‘Gattame- 
lata', where the saddle is decorated with the playful 
figures of children, known in Italian as “putti.” The 
Cantona (singing gallery) in the Florentine Cathedral 
Museum is one of Donatello’s many expressions of his 
pleasure in depicting children in dance and song. 

His younger contemporary, Luca della Robbia 
(1400?-1482), also made a singing gallery for the same 
cathedral (preceding page). Luca, his assistants, and 
his nephew Andrea produced a great deal of sculpture, 
largely bas-reliefs (low reliefs) (see Robbia). They 
evolved a method of enameling terra cotta with a 
milky white glaze. This white they applied to figures 
placed agamst lovely blue backgrounds. Their many 
versions of the Madonna and Child are imiversally 
admired (for picture, see Pottery). 

Men of art inspire the art of other men. Teachers 
pass on to their pupils the fruits of their owm hard 
work. Whether Donatello ever taught Desiderio da 
Settignano (sat-te-nya'no) (1428-1464) is not certain, 
but this Florentine sculptor learned a great deal from 
Donatello’s work. His ‘Laughing Boy’, in the Na- 


tional Gallery of Art in Washington, D. C., carries on 
the tradition of Donatello’s graceful naturahsm but 
has its own subtle charm. 

Andrea del Verrocchio (var^dk'kyo) (1435-1488) is 
the pupil in whom Donatello’s genius lives on, just as 
Verrocchio himself remains a living part of his more 
famous pupil, Leonardo da Vinci. Although he was 
distinguished as painter, sculptor, silversmith, and 
architect, Verrocchio’s fame rests largely on his 
equestrian statue of Colleoni (next page). 

Colleoni, another Venetian general, died 32 years 
after Gattamelata. In his helmet and coat of mail, 
with head and body turned at angles, the general 
thrusts his outstretched legs into the stirrups. There 
are a dash and daring and even a note of airogance in 
the posture. The powerful stallion seems every bit as 
proud as its master and looks resplendent in its orna- 
mental trappings and curly mane. There aie majesty 
and vitality in every muscle of its foiward stride 

It is important to note that both the ‘Gattamelata’ 
and the ‘Colleoni’ were commissioned by the republic 
of Venice and not by the church. The chuicli con- 
tinued to call upon the artist, as it had done for a thou- 
sand years, but it was no longer his sole patron. 


MICHELANGELO’S ‘BOUND SLAVE’ 



This statue, now in the Louvre, Paris, was 

of Pope Julius II. It illustrates Michelangelo s j energy* 

to endow a block of marble with great strength ano 
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Families of merchant bankers had grown up ndth 
wealth and power enough \artualty to control the 
city-states. The Medici familj^, for example, held 
sway over the city of Florence, and its patronage 
was eagerly sought by all artists. These families 
required the services of art to glorify their deeds 
and to enhance their social prestige. 

Michelangelo, Greatest Sculptor of Modern World 

Lorenzo de’ Medici (Lorenzo the Magnificent) de- 
lighted in the company of artists as well as in his rich 
collection of ancient manuscripts and antique sculp- 
ture. Ancient marbles, recently dug up, were placed in 
his gardens to be admired and to serve as inspiration 
for aspiring young talents. To these gardens and to the 
household of Lorenzo came a boy named Michelangelo 
Buonarroti (1475-1564), destined to create the most 
dynamic, robust sculpture in the modern world. 

By the age of 26 he was carving the heroic marble 
‘David’, a triumph of anatomical knowledge. His Me- 
dici tombs, in the Chapel of San Lorenzo, Florence, 
are masterpieces of mortuary sculpture. Probably his 
greatest works are the ‘Bound Slave’ (preceding page) 
and ‘Moses’ designed for the tomb of Pope JuUus 11. 

The marble ‘Moses’ is justly regarded as the su- 
preme example of skill and characterization. Troubled 
and disillusioned in his own long hfe, IMichelangelo 
knew well how to carve into the face of Moses that 
look of sternness, sorrow, and amazement. '\^’hat the 
great lawgiver beheld among the Israelites on his 
descent from Mount Sinai is dramaticallj" expressed 
not only in the face but in ever}’’ agitated rhythm 
that courses through the beard, the limbs, and the 
drapery. (For picture, see Michelangelo.) 

Michelangelo’s achievements as a painter in the Sis- 
tine Chapel and as an architect for St. Peter’s Church 


in Rome were enough to give him world-wide fame, 
but he preferred to sign himself “Michelangelo, 
Sculptor.” As a sculptor he dominated the golden 
age of the Italian Renaissance and his tremendous 
influence on sculpture has continued to our own day. 

The brilliance of the Renaissance in Italy was mean- 
while spreading through Europe, and monarchs com- 
peted for the services of Italian artists and craftsmen. 

Cellini and Da Bologna 

Benvenuto Cellini (che-le'ne) (1500-1571) went to 
France at the invitation of Francis I. The exquisitely 
wrought saltcellar which he made for this royal pa- 
tron reveals his talents as a goldsmith (for picture, 
see Metal Working). Large-scale sculpture he under- 
took later in his career, distinguishing himself with 
the bronze ‘Perseus’, which he made on his return 
to Florence. Cellini’s description of the modehng 
and casting of this statue in his famous ‘Autobiog- 
raphy’ is in itself a masterpiece. 

While some Italian artists journeyed to other lands, 
eager northerners came to Italy to study the new de- 
velopments at their source. From Flanders came a 
young man who was to fall under the spell of Michel- 
angelo and give the Renaissance in Italy its last great 
note of triumph. Arriving in Florence in 1553, he re- 
mained in Italy to become known as Giovanni da 
Bologna, or Giambologna (1524-1608). The ‘Fl}’ing 
Mercur}'’ is an extraordinary bronze of a figure in 
flight. His ‘Neptune Fountain’, at Bologna, is a work 
of vivid imagination and technical supremacy. Gio- 
vanni da Bologna concludes the great chapter of Ital- 
ian sculpture of the Renaissance, but he also stands as 
a link between the Renaissance and the period de- 
scribed as the baroque. In him the graceful elegance of 
the earlier Italian masters is secondary to the qualities 



Donatello’s equestrian statue (left) of the Italian soldier of 
fortune Gattamelata stands in the city of Padua. Man and 
horse are bursting with power, yet they are graceful and 


rhythmical. The Colleoni statue by Verrocchio (right), in 
Venice, IS remarkable for its bold, aggressive energy. These 
are perhaps the world’s finest examples of equestrian statues. 
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ITALIAN AND FRENCH BAROQUE 



Sculpture in the baroque style frequently attempted to do theat- Houdon’s marble bust of Benjamin Franklin (right) is in the 
rical things. Its exaggerations are apparent in Bernini’s ‘St. Metropolitan Museum of Art, New York City. Houdon, a 
Teresa’ (left), in the church of Santa Maria della Vittoria, Rome. gifted portraitist, modeled many American and French notables. 


characteristic of Michelangelo’s followers: dramatic 
movement, exaggerated gesture, and technical skill. 

The Baroque in Sculpture 

Michelangelo had shown the way to express robust 
power with technical excellence. In his day these 
attributes of art were urgently desired by both church 
and state — the church to bolster its prestige in the 
face of Protestant successes, and the state to glorify 
its rising power. This trend carried over into the 
17th century, when the zeal that built St. Peter’s 
in Rome expressed itself in a renewed vigor wherever 
Roman Catholicism prevailed. Meanwhile the courts 
of Europe, especially in France and Germany, reveled 
in a flamboyant magnificence. 

The leader of the baroque movement was Giovanni 
Lorenzo Bernini (1598-1680), architect as well as 
sculptor. The series of 162 figures which surmount his 
imposing colonnade in front of St. Peter’s in Rome 
are only a part of the tremendous amount of work 
he did for the church. His fountains of Rome, such 
as the ‘Fountain of the Four Rivers’, gave the 
Eternal City a new and lasting splendor. Tj’pical of 
Bernini’s style is his ‘St. Teresa’, where the over- 
active drapery and theatrical setting are designed to 
show off skill rather than to convey meaning. 

Sculpture in France 

The Renaissance in Prance began about the time of 
Francis I (1494-1547' To his court were invited 
many Italian artists and architects, among them 
Benvenuto Cellini and Leonardo da Vinci. A little 
later, as the power of Italy w aned and that of France 
rose, the ideas transplanted to the new country took 
deep loot and blossomed into new life. 


Even as early as the 15th century Michel Colombe 
{ko~l6m') (1430?-1512?) had enlivened the old Gothic 
form with a touch of the new realism. But it was Jean 
Goujon (go-zh6n') (1515?-1566?) in the 16th century 
who first achieved great distinction as a sculptor. With 
him the Renaissance in France came into full swing. 
His sculptured reliefs of nymphs decorating the 
‘Fountain of the Nymphs’ (next page) are outstanding. 

In the 17th century Fiance responded to the influ- 
ence of Bernini and the baioque. The sculptuie of 
Pierre Puget {pu-zhe') (1622-1694) show’s the exag- 
gerations of the Bernini manner. Fran 5 ois Girardon 
{zhe-rar-d6n') (1628-1715) worked under Puget for a 
time, and toward the end of the century became the 
leading sculptor in France. By the 18th century, 
French taste and skill had become the envy of Europe. 
The court at Versailles sparkled in legal elegance; and 
sculptors, along with painters and architects, were 
glorifying the gay, the gracious, and the frivolous. 

Sharing in this atmosphere of elegance, but free 
from frivolity, was Jean Antoine Houdon {o-dMj 
(1741-1828). Particularly successful as a portraitist, 
he worked in Rome, in the court of Frederick the 
Great of Prussia, and in America, as w’ell as in his 
native France. His portrait busts show a searching 
study of character rather than a preoccupation with 
superficial charm so characteristic of his time. 

While Benjamin Franklin was abroad courting the 
help of the sympathetic French, he sat for the portrait 
by which he is known to many Americans. So pleased 
wns the American patriot w’ith Houdon’s interpreta- 
tion that when Congress sought a sculptor for a ful - 
length figure of George Washington, Fianklin per- 
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‘APE RIDING A GNU’, BY BARYE 



This statuette is rich in the active rhythms, muscular vigor, Md loose, broad 
modeling that make Barye’s small bronzes the finest of their kind. This cast is 
in the collection of the Corcoran Gallery of Art, Washington. D. C. 


suaded Houdon to cross the ocean. One of his bronze 
figures of Washington now stands in the Capitol 
of Richmond, Va. Another is at Mount Vernon (for 
picture, see Washington, George). 

Neoclassicism in Sculpture 
For all the interest in classical antiquity durmg and 
after the Renaissance there had been no systematic 
study of classical remains until the brilliant and in- 
spired work of the German archaeologist Johann Joa- 
chim Winckelmann (1717-1768). His published writ- 
ings on Herculaneum and Pompeii led to a new, im- 
passioned interest in the ancient art of Greece and 
Rome. Artists now resolved to revive classical purity 
by adhering strictly to the style of original examples. 


This movement, known as neoclassicism, 
began in the latter half of the 18th century 
and continued into the early 19th, when 
it gained political support through Napo- 
leon’s interest in Greek ideology. The 
leading exponent of this style in Italy was 
Antonio Canova (1757-1822). However 
correct in principle, his work remains cold 
in feeling, just as were the works of his fol- 
lowers in England, Germany, and Denmark. 

In England John Flaxman (1755-1826) 
applied new classicism to public monu- 
ments and to the designing of classic motifs 
for Wedgwood chinaware. Germany’s out- 
standing sculptors in this widespread tradi- 
tion were Johann Gottfried Schadow (1764- 
1850) and Johann Heinrich von Dannecker 
(1758-1841). Bertel Thorvaldsen (1770- 
1844) of Denmark worked in Italy for about 
40 years and won admiration for his rhyth- 
mic and rather chilly variations on the 
ancients’ themes. {See Thorvaldsen.) 

The 19th Century 

The formality and coldness of neoclassi- 
cism came as a reaction against the theat- 
rical baroque and against the florid rococo, 
which flourished in 18th-century France. 
Moreover, the political atmosphere in 
which the new art operated was sympathetic to the 
reverence for the ancients, Napoleon saw himself as 
another Caesar. His minister of art, Jacques Louis 
David, caused even furniture and dress to be designed 
in classical lines. Gradually, however, artists were 
turning to the greatest source of inspiration, the life 
about them. Francois Rude (1784-1855), a classicist 
by training, broke through classical restraint to create 
one of the world’s most stirring relief compositions — 
the ‘Marseillaise’ on the Arc de Triomphe, in Paris. 
Rude’s pupil Jean Baptiste Carpeaux {kdr-pd') (1827- 
1875) carried on the active, emotional themes. 

Antoine Louis Barye {ba-re') (1796-1875) mean- 
while was producing a series of bronzes showing 


A MASTERPIECE OF THE FRENCH RENAISSANCE 



The greatest sculptor of the French Renaissance was Jean Louvre, Paris. One, the reclining nymph, personifying the River 
t^oujon. Figures from his ‘Foimtain of the Nymphs’ are in the Seine, is set against a background of mythological symbols. 
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‘ABRAHAM LINCOLN’, BY SAINT-GAUDENS 



This bronze statue in Lincoln Park, Chicago, 111., done by an 
American sculptor, shows a man dignified, yet humble, tense with 
troubles of state, but eased by a clear and resolute conscience. 


animals in dramatic, sometimes violent, action. The 
intensity and accuracy of his observations and his 
vigorous interpretation of nature are a contrast to 
the soft, studied mannerisms of the neoclassicists. 
Like many of Barye’s works, the ‘Ape Riding a Gnu’ 
(preceding page) dramatizes a struggle between two 
animals; unlike the savage struggles of his jungle 
beasts, these two show more fun than fury. 

Barye used as his models the animals in the Paris 
zoo, but his inspiration came from the age in which he 
lived. Europe had known revolution and disillusion- 
ment. It was now feeling a sense of personal disloca- 
tion and deprivation brought about by the Industrial 
Revolution. Love of personal liberty and of national 
independence, romance, and adventure sought 
e.xpression in the arts. Into this vigorous roman- 
tic period, Auguste Rodin (1840-1917) was bom. 
We have already discussed his ‘Burghers of Calais’. 
We need only add that Rodin’s sculpture embraces 
the full range of feeling which characterized his time. 
(See Rodin.) 

Among the students of Rodin who gained distinction 
' in France was Emile Antoine Bourdelle (1861-1929). 
Constantin Meunier (MH-nya') (1831-1905) proved 
himself the outstanding Belgian sculptor of the 19th 
century. His monuments are sympathetic tributes to 
the dignity of labor. 

Two outstanding representatives of the period in 
England were Alfred Stevens (1817-1875) and Freder- 
ick, Lord Leighton (1830-1896). In Germany too the 
basic adherence to classical themes and style became 
modified by a closer study of nature and by the 
greater freedom in outlook of the romanticists. Max 


Klinger (1857-1920) and Adolf von Hildebrand (1847- 
1921) produced some noteworthy sculpture. 

Sculpture in the United States 

The American colonists had cut themselves off from 
the main sources of culture in their home countries, 
Years were to elapse before a Benjamin West in paint- 
ing or a William Rush in sculpture were to emerge on 
the new soil. Meanwhile they produced their own 
kind of art objects. Their achievements were humble 
and their quality often naive, but there were direct- 
ness and sincerity in their products as well as a great 
deal of natural, unaffected charm. Many homes and 
museums have preserved these early efforts, to find 
that they are treasured now as works of art. 

The first individual sculptor of importance in this 
country was the Philadelphian William Rush (1756- 
1833), who worked in wood. He left a fine full-length 
carving of George Washington. His younger contem- 
poraries, however, were studiously copying European 
examples of the neoclassic school in Italy. Horatio 
Greenough (1805-1852) made an imposing figure of 
George Washington in which the first president looks 
more like a half-dressed Roman emperor than the 
“father” of his rugged country. Thomas Crawford 
(18137-1857) decorated the Capitol in Washington. 
The statue of ‘Armed Liberty’ surmounting the dome 
and the bronze doors are among his best works. 

Henry Kirke Brown (1814-1886) broke away from 
the sweet and sentimental in his robust and monumen- 
tal equestrian statue of George Washington in Union 
Square, New York City. John Quincy Adams Ward 
(1830-1910) carried American independence in sculp- 
ture even further. His standing figure of Washington 
in front of New York City’s Sub-Treasury Building, on 
Wall Street, is dignified and monumental without re- 
motely resembling a Greek god or a Roman emperor. 

In Augustus Saint-Gaudens (1848-1907) American 
sculpture reached a stature compatible with its own 
growing wealth and prestige among nations {see Saint- 




MaiUol’s ‘The River’ is here displayed in the Eft'*?" yu 

Museum of Modern Art, New York City_. It is a lead „ 

feet long. His work is notable for classic repose and s 
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Gaudens). At a time when monuments to Civil War 
heroes were being put up with much more sentiment than 
sensitivity, Saint-Gaudens broke away from classical 
tradition and produced realistic works of great power. 

Several other Americans came back from their studies 
abroad to establish sculpture on a high plane at home. 
Daniel Chester French (1850-1931) is well known for 
his figure of Lincoln in the Lincoln Memorial, Wash- 
ington, D. C. (see French; for picture of Lincoln statue, 
see Lincoln, Abraham). Frederick MacMonnies (1863- 
1937), who studied in Paris and with Saint-Gaudens, 
is known for ‘Nathan Hale’ (for picture, see Hale, 
Nathan) and the ‘Horse Tamers’, in Brookljm’s Pros- 
pect Park. George Grey Barnard (1863-1938) had his 
early training in the French romantic-impressionistic, 
school of Rodin but developed an individual power 
and imagination in works such as ‘Two Natures’, in 
the Metropolitan Museum of Art, New York City. 

In the meantime a small group of Americans were 
interpreting animal hfe and Indian lore. Paul Way- 
land Bartlett (1865-1925) is best known for ‘The Bo- 
hemian Bear Tamer’, in the Metropolitan Museum of 
Art, New York City. With Frederic Remington (1861- 
1909), cowboys and Indians and their horses became 
the models for some exciting bronzes. Gutzon Bor- 
glum (1867-1941), whose Mount Rushmore National 
Memorial we saw on page 73, also produced a number 
of ^dgorous portraits, including the colossal head of 
Lincoln in the rotunda of the Capitol in Washington. 

The 20th Century 

Sculpture in the 20th century is a record of this 
century — ^its doubts, diversities, and incredible achieve- 
ments. It is a brilliant, if somewhat bewildering, 
record and cannot be comprehended except by open- 
minded study. 

We have seen that the road to modern sculpture 
was cleared by Rodin’s freer handling of material and 
bolder expression of feeling. It was Rodin too who 
remarked on the basic problem of all sculpture, re- 


gardless of materials used or feelings convejmd. “Sculp- 
ture,” he said, is “the art of the hole and the lump”; 
that is, the art of mass and space. The story of 
sculpture after Rodin ranges from the expression of 
feelings which he helped liberate to the carefully con- 
trived “lumps and holes” which are the basis for cer- 
tain extreme forms of modernism. 

Rodin’s influence extended far beyond his gifted 
studio assistants such as Hmile Antoine Bourdelle, 
Charles Despiau {dh-pe-d') (1874-1946), or the dy- 
namic Yugoslav Ivan Mestro^dc {mesh'tro-mch) (bom 
1883). Even painter-sculptors such as Renoir, Degas, 
Matisse, and Picasso show evidence of their debt to 
him. Among those who carried the Rodin tradition to 
a high level is Jacob Epstein, whose ‘Madonna and 
Child’ we have discussed (see Epstein). 

Aristide Maillol (md~ydl') (1861-1944), a French 
painter who turned sculptor in his 40’s, reintroduced a 
classic grace and calm, concentrating on the female 
form. ‘The River’ (preceding page) is one of his last 
works and typifies his abihty to convey the sense of 
living flesh in beautiful rhythms. A student of both 
Rodin and Maillol was Germany’s most expressive 
sculptor, Wilhelm Lehmbmck (1881-1919). His 
‘Kneeling Woman’, in the Museum of Modem Art, 
New York City, is extraordinary in its graceful elon- 
gation and touching melancholy. Gaston Lachaise 
QA-sMz') (1882-1935) was bom in Paris and came to 
the United States in 1906. Here he developed the style 
exemplified in the ‘Standing Woman’, a sleekly sur- 
faced, voluptuous nude of overpowering effect. 

The tendency of all these men to idealize form comes 
as a reaction to naturalism in the arts and to Rodin’s 
impressionism. Carl Milles (born 1875), for example, 
has carried on the tradition of 17th- and 18th-century 
fountain sculpture. His ‘Orpheus Fountain’, in his 
native Stockholm, and the fountain, ‘Meeting of the 
Waters’ in St. Louis, Mo., are among his best. The 
St. Louis fountain is composed of 19 figures, two of 


SCULPTURE ADORNS CIVIC CENTERS AND GARDENS 



This fountain by Carl Milles, called the ‘Meeting of the Waters’ green Gardens ne^ Myrtle Beach, S. C. The gardens eae an 

g eft), stands in St. Louis, Mo., in the plaza facing the Union open-air museum “for the preservation of the flora and fauna 

tation. The ‘Diana’ (right), by Paul Manship is in the Brook- of the Southeast and to exhibit objects of art.” 
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which symbolize the joining of the Mississippi and 
the Missouri rivers north of the city. 

Paul Manship (born 1885) uses classical antiquity 
as a basis for a highly decorative elegance, as expressed 
in ‘Diana’ (preceding page). Huntress and hound have 
poise and power, their bodies sharing in that stylized 
grandeur of Manship’s sculpture at its best. Among his 
works is the ‘Prometheus’ fountain in Rockefeller Cen- 
ter, New York City. Many others, such as William 
Zorach (born 1887), are working along the same lines, 
each varying the forms according to his purpose. 

Daring Departures from Tradition 

We come now, however, to a group of sculptors for 
whom nature serves as a point of more daring depar- 
ture. The leader of this development is Rumanian- 
born Constantin Brancusi (born 1876), who pioneered 
in the use of abstract forms. One would never sus- 
pect from his propellerlike ‘Bird in Flight’ or his 
variations on the egg shape, such as ‘Mile Pogany’, 
that his earliest work is strongly influenced by Rodin. 

We have already discussed in an earlier connection 
two very important artists of this period — ^Amedeo 
Modigliani and Henry Moore. Both were influenced 
by Brancusi. An American who came under the same 
influence was John B. Flannagan (1895-1942). His 
field stone ‘Frog’ is one of the most charming things 
that ever happened in stone. This is no ordinary am- 
phibian, but a gentle, slightly philosophic creature 
determined to say less than he knows. 

Another trend m 20th-century sculpture had its ori- 
gin in the cubist and futurist movements and was 
closely associated with experiments in painting. As 
early as 1909 Pablo Picasso (born 1881) had made 


THE ‘FROG’, BY JOHN B. FLANNAGAN 



This delightful little frog was carved directly out of field stone 
Like archaic sculpture, it preserves the identity of the original 
rock. It is owned by the Detroit Institute of Arts. 


‘Head of Woman’ (Museum of Modern Art, New York 
City), reducing volumes to geometric planes inter- 
secting at sharply defined angles. Based on the 
painter Cdzanne’s use of broad color planes, this tech- 
nique, called cubism, set in motion a wholly new kind 
of thinking. Among those who followed Picasso’s lead 
were Jacques Lipchitz, Henri Laurens, Alexander 
Archipenko, Ossip Zadkine, and the small group of 
men associated with the related movement, futurism 
Futurism, bom in Italy about 1911, is an attempt to 
convey a sense of movement of an object through 


TWO MODERN ABSTRACTIONS IN BRONZ 


D MARBLE 



\ 



The bronze ‘Horse’ (left), by Raymond Duchamp-Villon (Mu- ‘Mile Pogany’ (right), by Constantin Brancusi subtle 

seum of Modem Art, New York City), suggests the coiled-up Museum of Art), seems to be based on the smootn 

power of the animal, about to move through space. The marble curvature of the egg. The features have an eggime n 
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‘LOBSTER TRAP AND FISH TAIL’ 



Steel wire and sheet aluminum acquire graceful shapes in this 
mobile by Calder {Museum of Modern Art, New York City). Del- 
icately balanced, it changes character with every gentle breeze. 

space. Its chief exponents were Umberto Boccioni 
{bot-cho'-ne) (1882-1916), in Italy, and Raymond Du- 
champ-Villon {dii-shan' ~ve-y6n') (1876-1918), in France. 
Boccioni is best knottm for ‘Unique Forms of Continu- 
ity in Space’, and Raymond Duchamp-Villon for his 
intriguing ‘Horse’ (preceding page). Among the early 
cubists was Jacques Lipchitz (born 1891), who has 
more recently turned to rounded, massive forms depict- 
ing sjmbolic themes in strikingly imaginative terms. 

The cubists’ emphasis on geometric pattern to the 
relative exclusion of recognizable subject matter in- 


‘PROMETHEUS STRANGLING THE VULTURE’ 



This bronze by Jacques Lipchitz (Philadelphia Museum of Art), 
gives_ a fresh, modem interpretation to an old story. Here it 
is Prometheus and not the vulture who is triumphant. 


duced some sculptors to travel far down that road. 
The American Alexander Calder (bom 1898) uses deli- 
catety balanced shapes and colors in subtle, unusual 
arrangements. They are made of wire, aluminum, and 
many other materials. Because these are capable of 
movement they are called mobiles; those which do 
not have movable parts are called stabiles. 

There is a group of sculptors who regard cubism 
and all its derivations as rather superficial. Their own 
interests are in delving beneath the surface of person- 
ality to where the deepest feelings lie. There, in the 
realm of the subconscious, they find the inspiration 
for their surrealistic expressions. JuUo Gonzalez (1876- 
1942) and Alberto Giacometti (born 1901) are repre- 
sentatives of this school of sculpture, as Miro and 
Dali are of surrealist painting (see Painting). 

Sculpture in the Orient 

Reports of the splendor of Oriental art were brought 
to Europe by Marco Polo. By the 18th century, Euro- 
peans not only possessed original ceramics, enamels, 
and furniture from the East but were adapting Orien- 
tal designs and skills to their owm needs. Chinese 
Chippendale furniture and chinaware are examples. 
The art of Japan was brought into prominence about a 
hundred years ago in Paris by the De Goncourt 
brothers, and it was Rodin who first gave public recog- 
nition to the sculpture of India. In the latter part of 
the 19th century when artists were seeking inspiration 
for a newer, fresher art, these sources, together with 
those of Africa and the Mohammedan countries, pro- 
vided them with rich material. 

Sculpture in India was centered around the worship 
of Buddha and the three gods who form the trinity of 
Brahmanism — Brahma (the Creator), Vishnu (the 
Preserver), and Siva (the Destroyer). Although Gau- 
tama Buddha lived in the 6th century b.c., it was not 
until the 1st century a.d. that the familiar statues of 
him appeared. The Gupta period, lasting from the 4th 
to the 6th century a.d., produced some of the finest 
examples of Buddhistic sculpture. For the first 700 
years of the Christian Era, the Ghandara region, now 
in modem Afghanistan, produced many beautiful ex- 
amples of Greco-Buddhistic sculpture. The Hellenistic 
influence was introduced following the conquest of 
north India by Alexander the Great. (For picture of a 
Ghandara head, see Buddha.) 

The Brahman god Siva is more than the Destroj^er. 
He is also god of the arts, especially of dancing. As a 
cosmic dancer he is depicted in a superblj-^ graceful 
and decorative bronze, cast sometime between the 
13th and 14th centuries. (For picture, see India.) To 
Siva also are dedicated the monumental rock-hewn 
temples of the period from the 5th to the 8th cen- 
tury. The equally majestic sun temples to Vishnu 
date from the 11th to the 13th century. 

The Chinese were master craftsmen and produced 
some of the finest sculpture in the world, especiallj^ in 
bronze. Although bronze casting existed a thousand 
years earlier, it was in the Chou period (about 1100- 
250 B.c.) that China developed the art to a degree 
that has never been surpassed. This is evident in the 
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great ceremonial vessels used by the nobility for an- 
cestor worship. From tombs of the Han Dynasty 
(206 B.c.-A.D. 220) have come a rich variety of clay 
figures of people, animals, and household utensils de- 
signed to make life comfortable in the next world. 
Other objects are wrought in bronze, inlaid with 
silver and gold, and elaborately ornamented with 
abstract and fanciful designs. Carvings in jade and 
bas-reliefs on tomb walls also reached a high degree 
of excellence. 

In the 5th century Buddhism began to spread 
through China, bringing a powerful i eligious stimulus to 
sculpture. The prosperous T’ang Dynasty (618-907) 
developed Buddhistic art to its highest level. Stone 
had by now become a favorite medium for religious 
sculpture, and iron replaced bronze in the casting of 
figures. The glazed terra-cotta figures of this period 
are also among the finest ever produced. 

With the decline of Buddhism in the Sung period 
(960-1279) sculpture lost its vigor and was never to 
regain it, even though painting, architecture, and pot- 
tery making flourished for several more centuries. 
Nevertheless a great number of interesting works con- 
tinued to be produced. From the 12th century comes 
the lovely Bodhisattva shown on page 72 in this article. 
Bodhisattvas were followers of Buddha who aspired 
to his state of enlightenment. In Japan, Buddhism 
and its ait followed the Chinese pattern with little 
variation. 

Sculpture in Education 

In the education of people of all ages sculptuie plays 
a vital role. As a record of man’s experience in all 
lands and in every age, it provides us with the knowl- 
edge and insight necessary to an understanding of our 
world. As the language of gifted artists, sculptuie 
speaks to us with an order, eloquence, and beauty 
which stir our own efforts toward deeper insight and 
richer expression. 

In any real program of education the appreciation 
of sculpture goes hand in hand with one’s own expres- 
sion through sculpture. More and more people are 
realizing that all the arts are means by which we ex- 
press and share our experiences with others; that in 
this expression and sharing we grow steadily richer in 
the knowledge of ourselves. 



This highly imaginative ceramic animal is the work of a Chicago 
high-school student. Sculpture as a form of expression for 
young and old leads to a deeper insight into life. 


We know today that sculpture, like other arts, is 
not for the highly talented only. Sculpture does not 
require that we be like Michelangelo, Rodm, or Alex- 
ander Calder. We need only be ourselves. Thousands 
of art classes throughout the country prove that young 
and old find tremendous satisfaction in creating their 
own three-dimensional worlds through an endless va- 
riety of media. A lump of clay, a block of marble, a 
cake of soap, or even a piece of wire can take on life 
and meaning by an effort that is sinceie and an expres- 
sion that is truly personal. The difference between one 
pel son and another may not be great, yet it represents 
individuality and should be encouiaged to find expres- 
sion and growth. (See also Arts, The.) 

Sculpture teaches us how, in the course of his adjust- 
ment and survival, man learned to use the clay in the 
earth and the sticks and stones of his environment to 
shape his ideas and to serve his needs. Today, where 
education is at its best, boys and girls and men and 
women are free to shape their own ideas and to serve 
their own needs through organizing an infinite variety 
of materials into the tangible form we call sculpture. 
Sculpture is everybody’s pleasure, just as surely as 
self-expression is everybody’s need. 


REFERENCE-OUTLINE FOR STUDY OF SCULPTURE 


SCULPTURE IS A RECORD OF HUMAN EXPERIENCE 
(S-70, 72) 

I. The scope of sculpture S-70, 72, pictures S-73, 75 

II. Tradition in sculpture S-72-3, pictures S-73, 75 

III. Relation to other arts A-400o-p: painting P-21-38; 
pottery P-393-401 

IV. Sculpture in the schools S-84, pictures S-84, A-400o 

HOW SCULPTORS WORK (S-70-5) 

1. Organization and form S-70, A-400?i-f 

il. Materials and processes S-74-5: suiting design to 
materials A-400p, pictures A-400i 


III. Lighting and point of view S-74, pictures S-74 

SCULPTURE THROUGH THE AGES 

I. Primitive S-75-6, color picture S-72, pictures 

76, A-543, 1-108e, 109, 110, M-1436, M-205, N-2m 
P-2, R-257 

II. Ancient Egypt S-76, E-285, color pictures S-72, 
A-307, pictures S-73, E-278&, 280, 283, 285, S-5d», 
W-190 

III. Mesopotamia S-76, B-6, pictures S-75, A-298, B-5, 
7, 8,9 

IV. Persia, pictures P-157 

V. Aegean region A-29, picture A-28: Hittites, H-385-6 
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VI. Ancient Greece S-77, G-203-6 

A. Archaic period S-77, G-203, picture G-204 

B. Attic period AlO-12, A-448-9 

1. Myron G-204 (‘Discus Thrower’ E-444) 

2. Polyclitus G-204, H-341 

3. Phidias and his disciples P-187-8: the Parthe- 
non A-12, color picture A-307, pictures A-11, 
G-200, 206; statue of Olympian Zeus Z-351, 
S-105, picture S-106; ‘Venus de Milo’ prob- 
ably of Phidias’ school G-204, A-273 

4. Praxiteles G-204-6: Hermes, picture S-77 

5. Scopas and Lysippus G-206: Ares, picture 
G-204 

C. Late Greek period G-206: ‘Apollo Belvedere’ 
A-274; ‘Winged Victory of Samothrace’, picture 
S-77 

VII. Ancient Rome G-206-7, S-77-8, pictures G-206, 207, 
R-183 

VIII. The Middle Ages (Romanesque and Gothic) S-78- 
78a. For ornamentation of the great cathedrals, see 
the Reference-Outline for Architecture 

IX. The Renaissance S-78a-c, R-104-6 

A. Beginnings of the Renaissance in Italy 

1. Niccolo, Giovanni, and Andrea Pisano S-78a: 
pulpit, picture E-442 

2. Giotto G-111-12 

3. Ghiberti G-107 : doors, picture R-105 

4. Donatello S-78a: statue of Gattamelata, pic- 
ture S-78c; ‘Saint Peter’ P-165 

5. Luca della Robbia S-78&, R-162: ‘Singing 
Boys’ S-78a; ‘Madonna’ P'400 

6. Verrocchio ^786: statue of Colleoni, picture 
S-78c 

B. Full flowering of the Renaissance in Italy 

1. Michelangelo M-212-14, S-78c: ‘Moses’ 

M-212; ‘Madonna della PietS,’ M-213; ‘Dawn 
and Dusk’ and ‘Virgin and Child’ M-214; 
‘Bound Slave’, picture S-786 

2. Cellini S-78c: salt cellar, picture M-178 

3. Da Bologna S-78c 

C. The Renaissance in Europe S-78d: Goujon S-78d; 
‘Fountain of the Nymphs’, picture S-79 

X. Baroque and Rococo styles S-78c-d 

A. Italy: Bernini S-78d (‘St. Teresa’ S-78d) 

B. France: Houdon S-78d!, bust of Franklin, picture 
S-78d; bust of Washington, picture W-19 

XI. Neoclassicism S-78d-79: Thorvaldsen T-122-3, S-79 

XII. Romanticism S-79-80 

A. Barye S-79-80: ‘Ape Riding a Gnu’, picture 

S-79 

B. Bartholdi B-61: ‘Lion of Belfort’, picture B-61; 
‘Liberty Enlightening the World’, picture L-179 

Note: See also in Fact-Index Barries, Louis Ernest; Canova, 
Antonio; Carpeaux, Jean Baptiste; Colombe, ^licliel; Dan- 
necker, Johann; Flaxman, John; Girardon, Francois; Hilde- 
brand, Adolf von; Klinger, Max; Leighton, Lord Frederick; 
Meunier, Constantin; Puget, Pierre; Rude, Francois; Scha- 
dow, Johann Gottfried; Stevens, Alfred; Watts, George 
Frederick; Winckelmann, Johann Joachim 

SCULPTURE IN THE UNITED STATES (S-80-3) 

I. Early 19th century: Rush, Greenough, Crawford, 
Brown, Ward S-80 

II. Saint-Gaudens S-80-1, S-17-8; ‘Lincoln’, picture 
S-80, ‘Adams Memorial', pictme S-17 


III. French F-284-5, S-81: Lincoln Memorial, picture 
L-251; Gallaudet statue, picture F-285 

IV. MacMonnies S-81: ‘Nathan Hale’, picture H-247 

V. Borglum B-253: Mount Rushmore Memorial, picture 
S-73 

VI. Hancock: ‘Robert Frost’, pictures S-74 

VII. Manship S-82: ‘Diana’, picture S-81 

VIII. Zorach S-81: ‘Child with Cat’, picture A400f 

IX. Colder S-83: mobile, picture S-83 

X. Flannagan S-82: ‘Frog’, picture S-82 

Note: See also in Fact-Index Barnard, George Grey; Bartlett, 
Paul Wayland; Dallin, Cjtus Edwin; Davidson, Jo; Grafly, 
Charles; Hoffman, Mal-vina; Polasek, Albin; Remington, 
Frederic: Warneke, Heinz 

MODERN EUROPEAN SCULPTORS {S-81 -3) 

I. Rodin S-80, 81, R-176-8: ‘Burghers of Calais’ S-70, 
color pictures S-71; ‘Thought’, ‘Adam’, ‘Eve’, 
‘The Thinker', pictures R-177 

II. Epstein S-81, E-390: ‘Madonna and Child’ S-73; 
‘Mexican Girl’ E-390 

III. Maillol S-81: ‘The River’, picture S-80 

IV. Milles S-81: 'Meeting of the Waters’ fountain, pic- 
tme S-81 ; ‘The Rocks’ D-55 

V. Brancusi S-82: ‘Mile Pogany’, pictme S-82 

VI. Modigliani S-75: stone head, pictme S-75 

VII. Picasso S-82 

VIII. Boccioni S-82 

IX. Duchamp-Villon S-83: ‘Horse’, picture S-82 

X. Lipchitz S-82: ‘Prometheus Strangling the Vultme’, 
pictme S-83 

XI. Henry Moore S-73-4: ‘Madoima and Child’, pictme 
S-73; ‘Family Group’, picture A-400f 

XII. John Angel S-78a: sculptme for Cathedral of St. 
John the Divine, picture S-78 

Note: See also in Fact-Index Archipenko, Alexander; Arp, 
Hans; Bourdelle, Emile A.; Despiau, Charles; Giocometti, 
Albert; Gonzalez, Julio; Lachaise, Gaston; Laurens, Henri; 
Lehmbruck, William; Mestrovic, Ivan; Pevsner, Antoine; 
Zadkine, Ossip 

SCULPTURE IN THE ORIENT (S-83-4) 

I. China S-834, C-279; enameled figure, picture E-342; 
statue of Bodhisattva, color picture S-72 

II. Japan J-314 

III. India S-83, 1-65: god Siva, picture S-66; carved pil- 
lars of Hindu temple, picture S-66; Ghandara head 
of Buddha, picture B439 

BIBLIOGRAPHY FOR SCULPTURE 
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Hillyer, V. M. and Huey, E. G. Child’s History of Art (Apple- 
ton, 1951). 

teeming, Joseph. Fun with Clay (Lippincott, 1944). 

Lewis, Roger. Sculpture (Knopf, 1952). 

Books for Advanced Students and Teachers 
Ritchie, A. C. Sculpture of the Twentieth Century (Museum 
of Modern Art, 1953). 

Rothschild, Lincoln. Sculpture through the Ages (McGraw 
1942). 

Seymour, Charles, Jr. Masterpieces of Sculpture from the 
National Gallery of Art (Coward-McCann, 1949). 
Struppeck, Jules. Creation of Sculpture (Holt, 1952). 
Zoidenberg, Arthur. Anyone Can Sculpt (Harper, 1952). 
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ScUP. One of the common shore fishes of the eastern 
United States, the scup is a popular food fish, mar- 
keted principally along the Atlantic coast. 

The fish is brown, tinged with red or pink above, 
paling on the sides to silvery under parts. It reaches 
a length of 18 inches and a weight of three to four 
pounds, but 12-inch fish weighing one and a half to 
two pounds are average size. Scup live on smooth, 
hard sand bottoms, feeding on shellfish, worms, and 
small fish. They are taken in Chesapeake Bay from 
April to October. In the winter they migrate to 
deeper waters off the Virginia coast. 

Scup belong to the poigy family (Sparidae). The 
scientific name is Stenotomus chrysops. 

Sea anemone. In tidal pools on rocky shores live 
beautiful flowerhke animals, the sea anemones. When 
the tide is out they look like sodden lumps of jelly; 
but as the water flows over them they expand into 
strange and lovety forms. Many kinds are found on 
both coasts of North America, but those in tropical 
waters are the most brilliantly colored. 

The soft body is column shaped, about as broad as 
it is high. The spreading base is usually attached by 
a slimy, suckerlike disk to a rock or to the piles of 
wharves. The animal also glides about very slowly on 
this disk. The upper end of the column expands into 
the mouth opening, which is surrounded by several 
circles of hollow tentacles. They vary in number but 
are usually some multiple of six. In each tentacle 
are thousands of threadlike tubes, each one armed 
with a poisoned barb. When a shrimp or small fish 
touches a tentacle it is pierced and paralyzed by 
these barbs. A set of tiny threads (flagella) in the 
gullet beat downward, drawing a current of water 
into the body and providing it with oxygen. A second 
set beat upward, creating an outgoing current and dis- 


charging carbon dioxide and other wastes. When a vic- 
tim is caught by the tentacles these threads reverse 
their course and draw the food into the body cavity. 

Anemones reproduce by pulling apart into two 
halves (fission), by budding from the base, or by 
eggs. Eggs and sperms form on the partitions of the 
body cavity and are ejected through the mouth. The 
fertilized egg develops into a free-swimming larva, 
which grows into an anemone. Sometimes an injured 
piece of the body is left behind as the animal moves 
about. This damaged section regenerates into a tiny 
anemone. 

Sea anemones are polyps of the phylum Coelenler- 
ala, which also includes the jellyfish. Together with 
coral the anemones belong to the class Anthozoa, mean- 
ing “flower animals.” There are about a thousand 
species in all the oceans of the world. (See Coral.) 
Sea cucumber. The sea cucumber is a primitive, 
undersea animal that resembles a garden cucumber 
or a large caterpillar. It occurs in most seas and at 
all depths. Some species move over the bottom, 
some hve among rocks, coral, or seaweeds, while still 
others bury themselves in sand or mud. 

The sea cucumber belongs to the Echinodemis, a 
group which also includes the sea urchin and starfish 
(see Starfish and Sea Urchins). Unlike them it has a 
long, wormlike body, and the spines, which characterize 
the group, are reduced to minute scales embedded in 
the tough, leathery body. It attaches itself to rocks 
by means of rows of tubular feet, but it creeps about 
with muscular movements of the body. Fmely 
branched tentacles around the mouth are slimy and 
catch small animals. 

The dried bodies of sea cucumbers are used for 
soup in the Far East. The animals are also known as 
trepang, or heche-de-mer (French for “sea caterpillar")- 


A SEA ANEMONE CATCHES ITS DINNER 



A luckless fish swims close to a harmless- looking “flower” (left). 
The “petals ” however, are tentacles. They throw out poisoned 
barbs and then grip the paralyzed victim (center). How the sea 


anemone draws itself over the fish like a Theif 

the gullet are many whiplike threads called nagei . 
movements draw the fish inside the body where it is s 
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A FISH WITH A HORSE’S HEAD AND A SNAKE’S TAIL 
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The upper picture (life size) shows the courtship of 
a pair of sea horses. This is quite a ceremony in 
which the male and female swim round and round 
each other. The female then deposits her eggs in the 
abdominal pouch of the male, where they remain 
about 45 days before hatching. To the right the father 
IS “giving birth” to one of probably 200 baby sea 
horses. Below a youngster “hitches a ride” on the tail 
of one of its parents. Usually, however, the young 
must shift for themselves. This is not so dangerous 
as it seems, for other fish don’t relish sea horses. 

Sea horse. With a head shaped like that 
of a tiny prancing pony, a body encased in 
rigid plates and thorny spines, and a tail like 
a snake’s there is little about the “sea 
horse’’ to suggest that it is really a fish. 
Nor do its habits follow those of other fish. 
It swims upright through the water with the 
aid of its single back fin. Usually, how- 
ever, it remains hidden in seaweed, with its 
tail curled around a bit of the weed to keep 
from being swept away. Thus anchored, it 
looks like some strange pygm}’ dragon out 
of a fairy tale. 

But perhaps the most peculiar thing about 
these creatures is the way they care for their 
eggs. The male carries them around in his 
“vest pocket,” a sort of pouch like a kanga- 
roo’s, until they are hatched. Even after 
the young hatch out the 3 ’^ remain in the pa- 
ternal pouch for a time until they are old 
enough to forage about for themselves. 


Sea horses are found in small numbers in 
nearly all of the warm and temperate seas. 
They belong to the pipefish family, but 
they are feeble svimmers. Clothed in bony 
plates and spines, and closely resembling in 
color the weeds among which they dwell, 
they are able despite their helplessness to 
escape their enemies. Their food consists 
of small sea creatures and the eggs of other 
fishes. They refuse to eat dead things. 

There are some 
50 species of sea 
horses, ranging in 
size from 2 to 12 
inches. The common 
sea horse of the At- 
lantic coast of 
North America 
(Hippocampus hud- 
sonius) reaches a 
length of about six 
inches. They are 
known as summer 
fishes ; where they go 
in winter is a mys- 
tery. An olive green 
sea horse (Hippo- 
campus zoster ae ) , the 
smallest known spe- 
cies, is abundant in 
shallow water in the 
lagoons along the 
Florida coast. 
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LAND ANIMALS That TOOK to the SEA 



How the Seal Tribe Gained 
Flippers in Place of Legs and 
Now Feels as Much at Home 
in the Ocean as Any Fish 


How sea elephants ac- 
quire their name is 
clearly shown by the 
huge snout of the parent. 


S EAL. On an ice floe in the Arctic sea an Eskimo 
stands waiting, harpoon in hand. At his feet is a 
hole he has cut in the ice. Down in it, sea water gur- 
gles and swishes. The wind is bitter, but the hunter 
endures it, because he expects a seal to bob up in the 
hole to breathe. He must harpoon it in order to eat. 

Before long he spears a seal, and then for a time he 
is rich. He saves the hide to furnish material for boots 
and a coat and to help cover a boat. His wife cooks 
the meat and serves the blubber, or fat, as dessert. 
She also burns some of the fat in a stone lamp to 
furnish light and heat. 

Many Eskimos depend in this way upon the seal, 
though most of them use more modern methods of 
hunting (see Eskimos). Explorers too use seal meat 
and fat for food, fuel, and to feed dog teams. In milder 
climates, seals are hunted for oil. In most lands, seal- 
skin coats, obtained from the fur seals of the North 
Pacific, are prized luxuries. 

Seals are odd animals. First of all, they are mam- 
mals. This means that they have warm blood, they 
breathe air, and they bear living young on land. But 
they spend most of their time swimming like fishes in 
the water, hunting squid, fish, and shellfish. The seal 
can do this, though it is a mammal, because it is fully 
adapted to life in the water. A thick layer of fat pro- 
tects the warmth in its blood. It can close its eyes 
and ears when it dives. The lungs hold air enough to 
permit staying under water several minutes. 

Each leg has been made into a flipper for swim- 
ming. The forelegs are free from the body, and the 
seal can use them to pull itself along the ground. In 
some kinds of seals, the hind legs point forward and 
the animal can use them for getting about on land. 
In other kinds, the hind legs trail backward and serve 
only for swimming. These seals move on land like 
caterpillars by arching the back to draw the hind parts 
forward, then lunging ahead with the fore parts. 

The Common, Harbor, or Leopard Seal 
The best-known seal is the common, harbor, or 
leopard seal (because of its yellowish spots). Its skin 
is covered with coarse hair and is useless as fur. It is 
found on most ocean coasts, unless the water is warm. 
It swims short distances out to sea for food; otherwise 


HUNTING A SEAL 


it remains on the same rocky point or island For 
protection, it lives in small herds, but not in large 
rookeries. In early spring the young are bom. 

In North America common seals live along the At- 
lantic coast from the Arctic Ocean as far south as the 
Carolinas. They range the Pacific coast from Mexico 
to the Bering Sea, and they have been found in the 
St. Lawrence and Yukon rivers. In the days before 
kerosene was used for lighting, men hunted the com- 
mon seal everywhere for its oil. Now the only big 
hunt occurs around Newfoundland in the spring. 

The Migratory Fur Seal 

Today the most valuable seal is the fur seal of 
the North Pacific and the Antarctic oceans. This 

seal belongs to the 
type which has 
useful hind limbs 
It is distinguished 
from others of this 
family because it 
has a soft, dense 
fur next to the 
skin. CoaTse 

“guardhairs”grow 

through this and 
proxdde an outer 
hair coat like that 
of other seals. 

Fur seals are 
noted for the great 
range of their mi- 
grations The full- 
grown males, or 
bulls, remain^ in 
the polar regions 
the year round, 
but the females and the young males migrate in 
almost to subtropical waters. The North Pacific her 
go as far south as the line from San Diego to 
(about 30° north latitude). In spring they go north 



When a seal hobs up to breathe through 
the hole m the ice, the Eskimo will spear 
it. Then he will have food, light, and 
heat for a week. 


the summer breeding season. 

By late May the bulls of these herds establish t e 
selves on the Pribilof Islands of the United States, 
Russian-owned Commander Islands, Kunl Islands, 
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These are hair seals, without a furry undercoat. We can tell that they are not fur 
seals because their hind flippers point backward. The yellowish-gray coat is 
often bedecked with darker spots. Gray seals are one of the largest species. The 
males grow to a length of ten feet or more; the females are much smaller. 


Lobben Island. The seals like these islands be- 
luse the frequent fogs that hang over them 
eep the sunlight subdued. This misty atmos- 
here prevents discomfort while they are on land. 

The Breeding Season in the Rookeries 
The bulls— seven years old or more — can be 
ecognized by their size. They are six feet long, 
reigh 500 pounds or more, and have 
wigs” of heavj’- hair over the head and 
he neck. Each bull takes a stretch of 
leach as his oivn and keeps others away, 
is the young males, called “bachelors,” 
irrive, the bulls force them to herd 
ly themselves. In June the females, or 
‘cows,” arrive, and 50 or 60 of them 
gather around each bull. Soon each cow 
vhich is three years old or more gives 
lirth to one pup. Then the cows go to sea 
a feed, and return to nurse their pups. 

In August the pups are old enough to learn how to 
iwim and hunt. The mother pushes her pup into the 
vater and lets it flounder until exhausted. Then she 
takes the pup under her flipper to rest. Within a 
week the pups can swim, play games, and begin to 
liunt. In September the females and the pups start 
south, and the bulls swim away. 

Govemment-Controlled Sealing 

On the Pribilofs the United States allows only 
three-year-old bachelors to be killed for their skins. 
The skin of younger ones is too small, and on older 
ones the fur is too coarse. 

Before the kiUing starts, the ofBcials estimate the 
size of the herd and mark one bachelor for every 40 
three-year-old females b}’’ clipping off some fur. The 
native workers then drive all the bachelors to a con- 
venient spot and kill the umnarked ones wth a blow 
upon a weak spot in the skull. The hides are taken 
and sent in salt to the United States. The number 
taken has grown from 3,191 in 1912, the first year of 


government operation, to 60,000 or 70,000, as the 
herd increased under protection from about 200,000 
in 1912 to about 4,000,000. 

Dressing and Marketing Sealskins 
All the furs are dressed for the government in St. 
Louis. After the skins are washed, stretched, and 
dried, the coarse guard hairs are removed. Most of 
them are scraped off with a duU, two-handled knife. 
The shortest ones are sheared off, after the imderfur 
has been blovm from beneath the shears vdth a strong 
blast of air. 

Next the skins are placed in machines which work 
in oil and tumble the skins about to soften them. 
Then they are d 3 ^ed a deep black or logwood brown 
and graded for quality. The finished skins are sold at 
auction. They range in price from .$40 to $90 each. 
From five to eight go into one coat. 

The Long Struggle to Save the Seals 
The world still has these Pribilof Island seals be- 
cause of one of the longest and hardest fights in all the 


A SEAL ROOKERY ON THE PRIBILOF ISLANDS 



Here are a few of the milUons of fur seals that spend the summer on the Pribilof Islands in the Bering Sea. The large animals with 
up-reared heads are “bulls,” keeping jealous watch over their wives; scattered through the_ throng can be seen a multitude of young 
seals, called “pups.” The young males, called “bachelors,” must stay away from the main herd and keep to a special path when 
they go down to the water to feed. If one strays from the path, the nearest bull attacks; and then comes a battle to the death. 
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THE FIRST OWNERS OF SEALSKIN COATS 



Fur seals grow a soft undercoat beneath the surface guard hair, and 
this undercoat provides our highly prized sealskin You can see that 
these are fur seals because they have external coverings which close 
the ears, and their hind limhs point forward. 


history of conservation efforts. When the United 
States bought Alaska from Russia in 1867, the Rus- 
sians had learned to protect 
the seals against indiscrim- 
inate hunting. The United 
States tried to do this by 
granting a 20-year monop- 
oly to a private company, 
in 1870 and again to an- 
other company in 1890. 

Each company tried to 
guard the herd in order to 
protect its business. 

But many hunters killed 
seals while the herds were 
at sea This hunting, called 
“pelagic” (pS-l&^'tk) from a 
Greek word meaning “sea,” 
threatened to exterminate 
the seals through loss of 
females The company ap- 
pealed to the government, 
and in 1892 the United 
States asked Great Britain 
and Japan to join in forbid- 
ding pelagic sealing. But 
they would only agree to 
suppress hunting in a 60- 
mile zone around the Pribi- 
lof Islands. 

By 1911 the herd was al- 
most extinct, and Great Brit- 
ain and Japan were willing 
to help save what was left. 

On July 7, 1911, they and 
the United States agreed to 
the North Pacific Sealing 
Convention, to become ef- 
fective the following December 15 for 15 years. This 
treaty forbade pelagic sealing north of 30° north lati- 
tude, and left each government to regulate hunting on 


its islands. Each government agreed to share the 
hides taken on its islands, or the revenue from 
them, with the others The treaty was to be re- 
newed automatically unless one of the nations de- 
nounced it. 

The treaty allows Indians and Eskimos to kill 
fur seals, if they use nothing but native canoes 
and weapons. This hunting takes only a few thou- 
sand fur seals a year. American and Canadian 
Coast Guard vessels accompany the herd wherei er 
necessary to enforce the provisions of the treaty 
The United States maintains ofScials and a fen 
hundred Aleutian natives on the Pnbilof Islands 
and visitors can land only ivith special permis- 
sion. The government provides the natives luth 
all necessities, schools, and medical attention, and 
pays a small sum every year as wages 
Sea Lions and Sea Elephants 
The fur seals have close relatives in the sea lions 
of the Pacific coast. These animals have external ears, 
like fur seals, but they have no underfur. The hair 

coat is glossy only when 
wet. Sea lions learn tricks 
readily; hence circuses and 
zoos use them for “trained 
seal” acts. 

Sea lions are much like 
fur seals m their habits, ex- 
cept that they do not make 
extensive migrations There 
are two kinds, the common 
one, found from southern 
Mexico to northern Cali- 
fornia, and the larger Steller 
or northern sea lion This 
species ranges from about 
San Francisco northward to 
the Bering Sea 

The giant of the seal tribe 

is the sea elephant, also 
called elephant seal There 
are two species, the north- 
ern and the Antarctic Males 
of the northern species may 
grow to be 18 feet long, the 
Antarctic ones grow slightly 
larger. In each species, the 
females are about half the 
size of the males The males 
have a short trunk, or pro 
boscis, which they innae 
when excited The northern 
species was common on t e 
CaUfornian and Mexican 
coasts until it was hun e 
almost to extinction for i c 

oil. After Mexico began pr<> 

tecting the herd at its home on Guadalupe Islan o 
Lower California, it again increased. The 
species has become more numerous with protec i 


WHO’S WHO AMONG THE SEALS 
Seals, sea lions, and sea elephants belong to the 
order (or suborder) Ptnmpedia and are grouped m 
two families, the Otamdae or Eared Seals and the 
Phoctdae or Hair Seals. The Otamdae have exter- 
nal ears and their hind legs point forward. The 
Phoctdae (also called “true seals”) have no external 
ears and their hind legs point backward. 

Otariidae 

California Sea Lion (Zalophus califormanus ) — 
Brown to dull black; males about 8 ft long, about 
600 lbs ; Pacific coast of North America 

Steller or Northern Sea Lion (Eumetopias jubatd) 
— Yellowish brown to dark brown, males from 1,600 
to 1,800 lbs : Bering Strait to California 
Alaska or Northern Fur Seal, or Sea Bear {Callo- 
rhinue alascanus) — Soft underfur, 300 to 500 lbs 
Phocidae 

Common, Harbor, Hair, or Leopard Seal (Phoca 
vituhna concolor) — ^Yellowish gray to black, spot- 
ted with brown or yellow, about 6 ft long. 

Ribbon Seal (Pkoca fasciata) — Brown with bands 
of yellow about neck, shoulder, and rump; Aleutian 
Islands and Alaska coast. 

Ringed Seal (Jdhoca hispida) — Dark brown, small 
yellowish rings, polar seas. 

Greenland, Harp, or Saddle-Back Seal {Phoca 
groerdandica) — Males yellowish with bands of brown 
crossing over shoulders; about 6 ft long; polar seas 
Bearded Seal {Engnalhus barbatus) — Grayish to 
yellowish; long bristles around muzzle; from 10 to 12 
ft. long, polar seas to Newfoundland. 

Gray Seal {Hahchoerus grypus) — Silver to gray, 
blackish spots, up to 10 or 12 ft long. Nova Scotia 
to Greenland 

Hooded Seal (Cystophora criatatd) — Slaty black 
spotted with whitish, males have inflatable bag of 
muscular tissue on top of head; from 7 to 8 ft long; 
Newfoundland to Greenland 

Sea Elephant or Elephant Seal {Mtrounga angus- 
tirostns) — Brownish to slaty, up to 20 feet long 
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Seasons. The seasons affect almost every activ- 
ity of human beings. Farmers plant and harvest crops 
in the warm months and cut wood and mend fences in 
the winter. Everyone changes to clothes of different 
weight and eats different sorts of food as the sea- 
sons change. We even play different games in each 
of the four seasons. 

The seasons were much more important for our 
primitive ancestors, however, than they are for us. In 
winter people suffered terribly from the cold, and 
many starved when stores of food were used up. In 
spring those who survived the winter rejoiced at 
signs of life returning to the world. In summer they 
were grateful- for the ripened fruits of the earth, 
and in autumn they felt real dread at the approach of 
cold and deadness. 

We still call the seasons by names which dimly sug- 
gest our ancestors’ feelings about them. Winter is 
an old Germanic word meaning “time of water’’ — of 
rain and snow — and spring refers to the springing 
forth of living things at that time. The original 
meanings of summer and autumn are lost in antiquity. 
Americans, however, generally call autumn by its 
more poetic name, fall, from “fall of the leaf.’’ 

The Year of the Seasons 

The passing of the four seasons defines the length 
of the year. All calendars are based on this natu- 
ral interval, often called the year of the seasons (see 
Year; Calendar). Before men had calendars, they 


around the sun once during the year while rotating 
daily on its own axis. Second, the earth’s axis is 
tilted about 23§ degrees from the vertical. Thus in 
June the Northern Hemisphere is tipped slightly 
toward the sun and the Southern Hemisphere is tipped 
away from the sun. In December the opposite is the 
case, and in March and September both hemispheres 
are equally e.xposed to the sim. (For diagrams, see 
Earth; Astronomy.) 

These motions give us the seasons. TiTien our 
Northern Hemisphere is tipped toward the sun, the 
sun appears to trace for us a high path across the sky. 
Its rays are then more nearly direct and hence more 
intense than slanting rays. The days are long, the 
earth absorbs a great deal of heat, and summer comes. 
When the hemisphere is tipped away from the sun, 
these conditions are reversed. The weather grows cold 
and winter arrives. Since the Southern Hemisphere is 
always tipped in the opposite direction, people in 
southern lands have their summer in December and 
their winter in June. On the equator there are no 
real seasons. 

The days on which the sun is highest and lowest in 
the sky are called the solstices, and the days on which 
it is midway between are the equinoxes (see Equinox 
and Solstice). These days mark the beginning of 
each season. The coldest days of winter come after 
the sun has reached its lowest noon position and 
the earth slowly gives up heat absorbed in summer. 


watched the sky to forecast the approach of 
each of the seasons. YTien they saw certain 
stars in the sky at nightfall, for example, 
they knew that spring was at hand. Then 
they could confidently plant early crops 
even though the weather still seemed wintry. 

Even today people can keep track of the 
year of the seasons b}' watching the stars. 
YTien persons in the Northern Hemisphere 
see the bright star Regulus in the east at 
nightfall, they know that winter is almost 
over. Blood-red Antares signals the ap- 
proach of summer, and the square of Pegasus 
means that fall is coming soon. Ydien we see 
the familiar twinkling Pleiades with the 
beautiful star Aldebaran hanging below 
them in early evening, we may be sure that 
mnter is almost upon us. 

The Sun and the Seasons 

Men have always watched the sun also for 
signs of the passing seasons. People living 
in the Northern Hemisphere early learned 
that the noon sun is highest in the sky 
about June 22, lowest about December 22, 
and at a middle height about March 21 and 
September 23. Thej’’ knew that the high 
noon sun brought many hours of daylight 
and the low sun few. They realized also that 
the midway points gave days and nights of 
almost equal length. 

Two facts account for the changing posi- 
tion of the sun. First, the earth revolves 
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In summer the earth absorbs heat just as slowlj^, and 
the hottest days are similarly delayed. 

Plants and Animals 

Of all living things on earth, the plants are most 
affected by the seasons. In spring their leaf and flotver 
buds open, fertilization takes place, and new rings 
start under the bark of trees Summer is the time of 
plant growth in the long hours of sunshine that pro- 
vide energy for photosynthesis (see Plant Life). Au- 
tumn is the time of ripened fruits. Then leaves, their 
service over, drj’^ colorfully and fall (see Leaves). 
AVinter is a time of death for many plants and of rest- 
ing for the others. Buds are tightly waxed to keep 


out the ice, and seeds have hard coats for their pro- 
tection. (<See also Flowers; Trees.) 

Many animals are greatly affected by the season? 
Birds migrate to escape the cold, and nearly all furn 
creatures get new, thick coats in autumn. Jlany eat 
to fatness and then sleep through the mnter (sa 
Hibernation). Creatures that neither migrate nor 
hibernate seek protection. AAhth the coming of spring, 
birds, insects, reptiles, and mammals multiply. Sum- 
mer is a working time and autumn a feasting time for 
all the animals. Some of them — chiefly the insects- 
cannot live through the winter, but their eggs or pupas 
are well protected (see Insects). 


SEATTLE— METROPOLIS of the NORTHWEST 


OEAT'TLE, Wash. To un- 
derstand the greatness of 
Seattle, a visitor needs only 
to approach the city from the 
Pacific Ocean through Juan 
de Fuca Strait and Puget 
Sound. As he travels south- 
ward along the sound, be- 
tween the snow-capped Olym- 
pic Mountains on the west 
and the towering Cascades on 
the east, he sees ships every- 
where. These ships are one 
key to the crty’s importance 
and rapid growth. 

Some of them carry most 
of the trade between the 
Uirited States and Alaska. 
Others ply between Seattle 
and other Pacific coast ports, 
to Atlantic ports and Europe 
through the Panama Canal, 
and to South America. Still 
others normally carry a huge 
Oriental trade, because Seat- 
tle is the nearest American 
port to Japan and China. 

Scenery and Climate 

As the visitor draws near 
Seattle, about 125 miles by 
water from the ocean, he gets 
a superb view of its beauty 
and natural advantages. It 
stands on a ridge of hilly 
land between Puget Sound on 
the west and Lake AA^'ashing- 
ton, an expanse of 38 square 
miles of fresh water, on the 
east. Dominating the scene 
is Mount Rainier, a glacier- 
ridged extinct volcano 14,408 
feet high, about 60 miles 
to the southeast. Mount 
Rainier is one of the most 
majestic of American peaks. 



Crowning the many beauties of Seattle, Mount Rainier 
rears its snow-clad head some 60 miles to the southeast. 
This view was taken from Queen Anne Hill, looking 
over the central business district toward the mountain. 


FACTS ABOUT SEATTLE 

Population: 467,591 (1950 census); metro- 
politan area, 732,992. Growth of city: 1870, 
1,107; 1880, 3,533; 1890, 42,837; 1900, 80,671; 
1910, 237,194; 19S0, 315,312; 1930, 365,583; 
19Ji^0, 368,302. 

Area (Land): 70.9 square miles; metropolitan 
district, 2,136 square miles. 

Climate: Mean temperatures — daily high, 
72.4°F. (July), low, 36.0° (Jan.); monthly high, 
64.4° (July, Aug.), low, 40.4° fjan.); annual 
mean, 52.3°. Precipitation — annual, 33.44"; 
monthly high, 5.95" (Nov.), low, 0.23" (June). 

Principal Water Shipments: Lumber, grain, 
flour, fruit, paper, coal, steel-mill products, 
iron and steel semimanufactures. 

Principal Manufactures: Shipbuilding and 
repair; aircraft manufacture; lumber and allied 
products; aluminum fabrication; grain products. 


because its lofty cone rises 
almost from sea level. 

Mount Rainier, the Oljui- 
pic Mountains to the west, 
and the Cascades on the east 
offer the finest camping, fish- 
ing, and hiking in the sum- 
mer, while unmelting snow 
on the peaks offers winter 
sport the year round. Puget 
Sound and Lake Washington 
give innumerable opportuni- 
ties for w'ater sports. These 
recreational advantages can 
never be reduced or spoiled, 
because the Mount Rainier 
and Olympic areas are na- 
tional parks and most of the 
Cascade Range is within the 
Mount Baker, Columbia, and 
Snoqualmie national forests 

Everyone can enjoy these 
advantages the year round 
because of the favorable cli- 
mate. The nearby ocean pr^ 
vents extremes of heat and 
cold . Many winters pass with- 
out snowL The temperature 
never drops to zero in win- 
ter or reaches 100°F. in sum- 
mer. Ample precipitation 
provides rich grow'th of 
plants, trees, and flowers 
Two thiids of it occurs be- 
tween October and March. 

Trade and Industry 
Seattle’s business adimn- 
tages rival its beauty. The 
principal business an 
shipping district stan s 
where Elliott Bay bites into 
the land from the sound, ana 
provides salt-water whar 
age for about 75 full-size 
vessels at a time. A cans , 
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SEATTLE’S BACKGROUND OF LAKE AND MOUNTAIN 



This airplane view, taken from above Puget Sound, looks northeastward across Seattle to the 
snow-capped Cascade Mountains. At the far left is Mount Baker, about 90 miles away. In the 
near right background is the 26-mile stretch of Lake Washington; in the foreground, at the ex- 
treme right, is the city’s tall Smith Tower. Along the water front are Seattle’s many wharves. 


opened in 1916, gives access 
to the lake. Ships enter the 
canal through a lock 825 
feet long, 80 feet wide, and 
29 feet deep at low tide. 

The only larger locks are 
those at Sault Sainte Marie, 
in the Welland Ship Canal, 
and in the Panama Canal. 

Connections by land are 
provided bj’ four railroads, 
eight air lines, and a network 
of roads. In 1940 Seattle 
completed the world’s long- 
est concrete pontoon bridge 
across Lake Washington, 
shortening travel time east. 

In ] 950 it completed Agate 
Pass Bridge to the fine res- 
idential area on Bainbridge 
Island in Puget Sound. 

Most of the industries are on the Lake Washington 
Canal, the water front, and the Duwamish Waterway, 
a canalized river through the south part of the city. 
Probably the best-known industry is the Boeing Air- 
craft Company, It was started during the first World 
War by William E. Boeing, the son of a Seattle lum- 
berman. The company has pioneered and led in pro- 
ducing every type of airplane, especially large trans- 
ports, flying boats, and heavy bombers. 

Electric Power from Mountain Streams 
The city provides a great aid to industry with cheap 
hydroelectric power from the Cascades. To obtain 
this power the city developed the Skagit Kiver in 
northern Washington in three steplike stages; the 
Gorge Dam, nearest the sea, completed in 1924; the 
Diablo unit (1930) halfway up; and the Ross Dam on 
Ruby Creek, started in 1938 to impound flood water 
high up in the mountains and completed in 1949. 
Release of water during the 
year generates 1,120,000 
horsepower. The city- 
owned traction system was 
modernized in 1939 with 
motor and trolley buses. 

The city’s water supply 
comes from the Cedar River 
in the Cascades. 

A daring improvement, 
completed early in the 20th 
century, was the removal of 
Denny Hill, an obstacle to 
the northward expansion of 
the central district. The en- 
tire hill was washed into 
Elliott Bay, and the mate- 
rial was used to increase 
harbor facilities. 

Points of Interest 

The municipality has 
more than 40 parks, large 


and small, and more than 50 playgrounds; it also main- 
tains municipal golf courses, museums, and a zoo. Vol- 
unteer and Kinnear parks contain hills which afford 
superb panoramas of the city and surrounding coun- 
try. Roosevelt Park preserves an area of natural forest 
land. The city also contains Green Lake, adjoining 
Woodland Park, and Lake Union, a part of the Lake 
Washington Canal. A municipal auditorium seats 
6,500 and an adjoining arena, 4,500, A noted private 
structure is the 42-story Smith Tower, which is in the 
central district. 

The University of Washington occupies a beautiful- 
ly wooded 582-acre campus along the ship canal near 
Lake Washington. The United States Army main- 
tains Fort Lawton within the city limits, and the Navy 
has an airport on Lake Washington. 

Seattle takes pride in the fact that about half the 
homes in the city are owned by their occupants. Most 


THE LAKE WASHINGTON FLOATING BRIDGE 









In 1940 Seattle completed an engineering marvel, a highway floating on 25 concrete pontoons 
across Lake Washington. Formerly motorists drove around the lake. The bridge is so rigid 
that a storm does not move it more than an inch. The bridge project is about eVz miles long, 
including a tunnel, roads, 2,022 feet of approaches, and 6,561-foot floating section. 



SEATTLE 


94 


of the residential sections have unusual charm, thanks 
to many hiUs and because the favorable climate makes 
it easy to maintain trees, fine lawns, and a wealth of 
flowers. Seattle also claims to have one of the lowest 
city death rates in the country. 

The Story of Seattle’s Rapid Growth 
Seattle’s history started Sept. 28, 1851, when a few 
settlers built homes on the north shore of Elliott Bay. 
Next year they moved to the site of the present cen- 
tral district. The town was named for a friendly Indian 
chief; it was incorporated as a city in 1869. 

Grovdh remained slow until the start of transcon- 
tinental train service in 1884. Two years later a fire 
swept the business district; but this gave a chance to 
build anew when rapid growth began. The start 


Seaweed. A floating meadow of seaweed almost 
as large as a continent lies between America and 
Africa in the North Atlantic Ocean. This is the 
famous Sargasso Sea. Columbus discovered it as he 
sailed toward the New World in 1492. The tangled, 
shifting mass is a resting place for the wandering 
albatross and petrel. It is the home of tiny fishes, 
mollusks, crabs, jellyfish, sea worms, and other many- 
colored deep-sea creatures. 

People used to believe that the Gulf Stream carried 
weeds to the Sargasso Sea from the shores of the 
West Indies and the Bahamas. They believed this be- 
cause most seaweeds are found attached to rocks along 
seacoasts unless waves tear them loose. Todaj 
scientists consider it more likely that the weeds of 


SOME OF THE VARIED FORMS OF SEAWEED 



of transpacific steamship 
service in 1896 and the 
first shipment of gold 
from Alaska in 1897 pro- 
duced more than a five- 
fold increase in population 
between 1890 and 1910. 

Therealter groAvth wms 
supported by develop- 
ment of the surrounding 
territory and opening of 
the Panama Canal in 
1914. The Alaska-Yukon- 
Pacific Exposition was 
held on the present site 
of the University of 
Washington in 1909. 

Sea urchin. This small sea animal, with its spiny 
shell, is closely related to the starfishes. There are 
many varieties of these interesting creatures found 
among the rocks along the seashores and on the ocean 
bottom. The common green sea urchin {Slrongylo- 
centrotus drobachiensis) of the rocky New England 
and Pacific coasts is a round cushion-shaped creature 
with a shell of beautifully patterned limy plates un- 
derneath its thicket of spines. The smooth flat sand- 
dollar {Echinarachnim parma) is another familiar 
form found on sandy shores and admired for its 
curious markings. {See Starfish and Sea Urchins.) 



1. The Iridea eduUs, better known as Hide-Weed. 2. Carrageen 
or Irish Moss, an edible variety of the red seaweeds. 3. Rock 
weed (Fucus vesiculosus), one of the brown seaweeds. 4. Sea 
Lettuce {Ulva latissima), a green weed. S. Headman’s Hand 
(Laminaria digitataU 6. Wingweed (Laminaria esculenta). 
Both the Headman’s Hand and the Wingweed belong to the 
group known as kelps. 


the Sargasso Sea are free- 
floating varieties. Accord- 
ing to this theory, they 
grow in the region. 

Most of these weeds 
are species of SaTgasswn, 
popularly called “gulf" 
rveed.” This is a long, many- 
branched plant buoyed 
up by little air-bladders 
that look something like 
grapes. Many other 
kinds of seaweed are 
found all over the world, 
growing in both fresh an 

salt water. They arc 
blue-green, green, broViTi) 


and red; and range in size from the little blue-^ce 
slimes found on ponds to the giant kelps, some un 
150 feet long, with tough, leathery, rootlike branc c . 

They are useful as well as interesting and beau 
— these plants of the lakes and ponds and rivers a 
sea. Not only do they form breakwaters that 
the wear and tear of waves on the coast, and so 
times make natural harbors; not only do they sen e 
useful purpose of throwing off oxygen and '®®P, 
the water pure; but they also form the real asi 
ocean life, since the larger water creatures v 
the smaller ones, which feed upon seaweed. 
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Kelp ash was formerly an important source of the 
plt-nliR used in manufacturing soap and glass, and 
the chief source also of iodine; but nowadays its chief 
value is as a fertilizer, since its rich potash content 
makes it a valuable enricher of worn-out soils. Many 
varieties of seaweeds, such as “Irish moss” or 
carrageen, are edible, containing a considerable 
proportion of gelatinous nutriment. Cattle and horses 
used to rough pastures thrive on it, and we also like it 
in blanc mange, and in jellies and soups. Many 
thousands of pounds of Irish moss are gathered at 
low tide along the rocky coasts of Ireland and Massa- 
chusetts Bay. When the tide rises the people go out 
in small boats and gather in the moss vdth rakes. 
Sometimes seaweed is used by upholsterers for 
stuffing mattresses, chairs, and couches; sometimes 
it is used in the manufacture of paper; sometimes it 
makes a kind of gelatin; and sometimes all sorts of 
little dolls and baskets and trinkets are formed out 
of dried kelp. The gigantic kelps along the north- 
west coast 'of America were once used by the natives 
for ropes, and the huge bladders, as large as kegs, 
served as water bags. 

The term seaweed includes the simple kinds of 
algae, but not aquatic mosses, liverworts, fernworts, 
and flowering plants (see Algae). 

Secretary bird. As snake killers, secretary 
birds are of great value in their native home of South 
Africa. They are protected by law and farmers 
often keep them about their premises 
to destroy vermin, for their diet 
includes frogs, insects, Hzards, and 
small tortoises, as well as snakes. 

Secretary birds (Sagitlarius ser- 
-penlarius) are perhaps so called be- 
cause of a tuft of quill-hke feathers 
projecting from the back of the head 
and neck, making the profile view 
resemble that of a clerk or secretary 
with a number of quill pens behind 
his ear. They are also called “ser- 
pent eagles.” The birds have very 
long legs and are about four feet 
high, with a tail that reaches the 
ground. The beak is strong and 
hooked, and the plumage is bluish 
gray and black. They run with the 
speed of a horse, and when forced to do so will take 
to the air and fly to considerable heights. They 
build bulky nests in trees or bushes. The secretary 
bird forms a family by itself, related to the vultures. 
Sedan, France. It was Nov. 7, 1918, four days 
before the armistice that ended the first World War. 
American troops of the First Army, by the great 
battle of the Argonne, had cut the German com- 
munications and brought the town of Sedan imder 
their guns. Now the doughboys of the “Eainbow 
Di^^sion” stood lined up by the roadside, ready to 
march across the Meuse and cany the Stars and 
Stripes into the town. 


But before they entered, they sent ahead of them a 
colmnn of French soldiers. The town of Sedan had 
been a symbol of disaster for France for many years. 
There, 48 years before, the last desperate battle of the 
Franco-Prussian War had been fought, in which 
Napoleon III and 86,000 men surrendered to the Ger- 
mans. So the Americans stood aside and allowed the 
French to enter and claim Sedan first. In 1940, during 
the second World War, the Germans recaptured Sedan, 
which they held until driven out by the Allies in 1944. 
During the savage fighting in this area, the city suf- 
fered severe damage. 

Sedan is situated on the right bank of the Meuse 
River, 64 miles northeast of Reims. It has coal and 
iron mines, and it manufactures cloth, machinery, 
and flour. Population, (1946 census), 12,987. 

The sedan chair, contrary to popular belief, did not get 
its name from this city but rather from a Spanish word 
meaning “chair” or “saddle.” This form of conveyance, which 
was popular in Europe in the 17th, 18th, and early 19th cen- 
turies, had a closed, upholstered body seating one person and 
was carried on poles by two bearers. From its name we get the 
term sedan for a closed automobile with a single compartment. 

Sedge. The sedges form a large family of plants 
closely resembling the grasses and rushes. They grow 
in marshes, on the seashore, along river banks, and 
in other low, moist places throughout the tropical 
and temperate parts of the earth. They differ from 
grasses in having solid, usually triangular stems. 
The grasslike, green leaves are in three rows in- 
stead of two as in the grasses. The 
leaf sheaths grow together into a 
tube around the stem, whereas in 
grasses they are split on one side. 
Many sedges are called rushes or 
bulrushes. But the true rushes be- 
long to a different family, Juncaceae 
(see Grasses; Rushes). 

The tiny flower of the sedge con- 
sists only of stamens and pistils, 
enclosed in a scale. The scales are 
gathered in dull green or brown 
spikes, like the heads of wheat or 
oats. The spikes are often arranged 
in erect or drooping clusters. 

The sedge family (Cyperaceae), 
comprises about 75 genera. The larg- 
est genus is Carex. Almost 900 
species grow in cool, temperate climates. Many grow 
on dry land, but they are the commonest plants of 
marshy meadows. They are sometimes used in mak- 
ing “grass carpets.” 

The genus Cyperus has about 600 species, many of 
them tropical plants. The papyrus of the Nile River 
is a cyperus sedge (see Papyrus Plant). The umbrella 
plant (C. alternifolius), used in ornamental plantings, 
is also an African species. Chufa, or earth almond 
(C. escuUntus) has edible nutlike tubers. The spikes 
of cyperus cluster on branches that radiate from the 
top of the stem and are surrounded by leaves at the 
base of the flower cluster. 


FOE OF SNAKES 



The secretary bird is not as^ mild as 
bis name might indicate. This one is 
toying with a snake, a delicacy of 
which the bird is very fond. 
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The squarrose sedge (left) belongs to the genus Carex. On the right is the red-rooted cyperus 
The sedges are so numerous that few of them have common names. 


The genus Scirpus in- 
cludes about 150 species of 
club rushes and bulrushes. 

They vary greatly in ap- 
pearance. Some are low and 
slender; others are broad- 
leaved and bear attractive 
clusters of spikes. The 
great bulrush (<S. validus) 
grows to nine feet in height, 
with a stem an inch in di- 
ameter at the base. Mats 
and ropes were once made 
of the bulrushes. The chair- 
maker’srush {S.americanus) 
was used in colonial days to 
make chair bottoms. Wool 
grass (iS. cyperiniis) has 
long, downy, gray spikelets. 

Cotton grass, with soft, 
downy, white bristles, be- 
longs to a fourth genus 
(Eriophorum). There are 12 species of cotton grass 
native to the Northern Hemisphere. 

Seeds. Flowering plants make new plants by means 
of their seeds. Inside the seed is a baby plant, called 
the embryo. In the ground, under the right conditions 
of warmth and moisture, the embryo begins to grow. 
It breaks out of the seed coat and pushes up through 
the soil into the sunshine. It develops into a plant 
which in turn will produce new seeds. (For the story 
of how flowers make seeds, see Flowers.) 

When the seeds are ripe they must leave the parent 
plant. Every seed has some way of traveling. Some 
may travel only a few inches. Others may travel many 
miles. If they all fell to the ground directly beneath 
the parent, they would be too crowded and too 
shaded to grow. They must find good soil and 
plenty of space and sunshine if they are to develop 
into strong, healthy plants. 

How Seeds Are Scattered 

Many seeds are adapted to riding in wind currents. 
Dandelions, milkweeds, cattails, thistles, and asters 
have seeds with fluffy little parachutes. They drift 
through the air on the slightest breeze if the air is dry. 
On damp days the parachute stays closed. Seeds may 
travel many miles on their parachutes. 

Some seeds are enclosed in dry husks equipped with 
one or two propeller blades. The maple, ash, and 
ailanthus trees have such fruits. They twist and turn 
in the air and may sail a short distance from the 
parent tree. Other plants have winged seeds. Among 
them are the catalpa, birch, and elm trees, and the 
trumpet creeper. The seeds of the orchids are so fine 
and light that they blow about like dust. 

The long stiff beards of the grains and grasses act 
like kite tails, or they steal a ride on some animal’s 
coat. Certain plants break loose from the soil in 
the autumn. The entire plant rolls before the wind, 
scattering its seeds over the countryside. One 
such plant is called a tumbleweed. 


The fruits of plants growing in or near the water 
may wear buoyant, waterproof coverings that let 
them float. Many a tropical island has been planted 
with coconuts brought to it by the ocean tides (see 
Coconut Palm). 

There are fruits that scatter their seeds by lit- 
erally exploding. The pod bursts open and forcibly 
shoots the seeds in all directions. Wood sorrel, 
jewelweed, or touch-me-not, witch hazel, bergamot, 
and pansy are familiar examples. In the West Indies 
the “monkey dinner bell,” or sandbox tree (hura), ex- 
plodes with a report like a pistol shot. 

Animals are important seed carriers. The seeds 
catch in their fur, or on the clothing of human be- 
ings, by means of grasping hairs, bristles, hooks, or 
barbs. Such seeds are the beggar-ticks, burdock, 
cocklebur, and tick trefoil. Water birds carry the 
seeds of water plants, sedges, and grasses in the 
dried mud on their legs. , 

To attract hungry creatures, many seeds are sum 
in the flesh of delicious, gaily colored fruits. The 
sticky fruit of the mistletoe smears on the birds 
beak or feet, to be wiped off on a tree many mil® 
away. Seeds such as cherry pits pass through t e 
digestive organs uninjured. Birds scatter the see s 
of many berries and other fleshy fruits in this way 
(see Birds). Squirrels, chipmunks, and other anmia 
collect nuts and seeds in their burrows. _ Man himse 
is one of the most important factors in the sprM 
of useful seeds throughout the world. But he a 
also scattered many harmful weeds that were presen 
as impurities in crop seed. 

Economic Importance of Seeds 
Man finds many uses for seeds. Grain seeds sue 
as rice, wheat, com, barley, oats, and rye are 
basic foods of all peoples. The seeds of mus 
nutmeg, caraway, coriander, celery, and 
used as spices. From coconuts, cottonseed, c i 
flaxseed, peanuts, olives, castor beans, soy 
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Seeds with fluffy parachutes, wings, or tiny propeller blades sail on the wind. Animals carry off barbed and sticky seeds on their 
coats or eat the fruit and berries in which they are enclosed. The seeds of water plants are able to float. Some plants, at a touch, 
shoot their seeds with explosive force. Man scatters the seeds of food plants in fields and gardens* 


seeds, and almonds, we get valuable oils. These oils 
are used in making soaps, varnishes, paints, and 
linoleum (see Fats and Oils). 

Commercial seed growing is an important industry. 
The wholesale value of seeds sold for planting in 
gardens and farm fields is 
about 100 million dollars 
annually. Seeds shipped in 
interstate commerce must 
meet certain standards set by 
the Federal Department of 
Agriculture. Packages must 
bear labels which give the 
percentage of seed guaranteed 
to germinate, the percentage 
of weed seed present, and 
other information to protect 
the buyer. Samples of im- 
ported seeds must be tested 
by the Department before 
they can be released for sale. 

Botany of the Seed 

The origin and growth of 
seeds in plants is explained 
in the article on Flowers. 

It tells how pollen lodges on 
the stigma of a flower, how 
the pollen tube grows down 
through the pistil, and into the 
ovary and the egg cell, or ovule, inside the ovarJ^ 
VTien the contents of the pollen tube enter the ovule, 
the flower is said to be fertilized. 

Important changes begin to take place. The ovary, 
or seed case, may turn into a fleshy, pulpy fruit, or 


into a dry pod, capsule, or nut. The wall of the ovule 
hardens and becomes a protective coat called the testa. 
Inside the testa is the embryo, or young plant. Now 
the ovule is called a seed. A botanist defines a seed, 
therefore, as “the ripened ovule of a flowering plant.” 

The development of the seed 
stops and it goes into a per- 
iod of rest. It starts growing 
again, or germinates, after it 
has been planted. 

Plants whose seeds are pro- 
tected inside an ovary are 
called angiosperms. The word 
means “enclosed seeds.” Some 
seeds lie exposed on the sur- 
face of a scale. Plants 
with such seeds are called 
gymnosperms (meaning “na- 
ked seeds”). 

The pine tree is an exam- 
ple of a gymnosperm (see 
Flowers). On the surface of 
each scale of the female 
cone are two cavities, each 
containing an ovule. In the 
spring the scales spread open 
to receive the windblown 
pollen from the male cones 
on the same tree. VTien a 
pollen grain falls between two scales it sends out a 
pollen tube and fertilizes an ovule. The scales then 
close to protect the ripening ovule, or seed. In late 
fall or winter the cone dries up, the scales again 
open, and the seeds are released. 


THE THREE TYPES OF SEEDS 
GYMNOSPERM ANGIOSPERMS 



PINE CORN (Monocotyledon) BEAN (Dicotyledon) 


Detail of bean seed 



In the upper row are the three kinds of seeds. The 
two ovules of the pine lie exposed on a scale. Hence it is 
called a gymnosperm, meaning that it has “naked seeds.” 
Angiosperms have '‘enclosed seeds.” In a monocotyledon 
like corn the enclosing cotyledon is single. In a dicoty- 
ledon such as the bean plant, there are two cotyledons. 
Below is a bean, seen edge on, sideways, and cut open. 
Letters point to the testa, T; cotyledons, C; hilum, HI; 
micropyle, M; epicotyl, E; and hypocotyl, HL. 
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To get an idea of how a seed is made, look closely 
at a bean or a pea. On the outside of the seed coat 
is a scar called the hilum. Here the seed was attached 
to the wall of the ovary, which became the pod. Near 
one end of the hilum is a tiny opening called the 
micropyle. Through this opening the pollen tube en- 
tered the ovule. The grooving plant bursts out of the 
seed coat through this same opening. 

Now remove the covering, or testa, of the seed. The 
young plant inside is called the embryo. It has two 
main parts which can be separated easily. These are 
seed leaves {cotyledons). They are present to provide 
nourishment for the plant when it first breaks out 
of its seed coat and before it has had time to establish 
its roots or make its own food. 

Now examine a kernel of corn. Its embryo has only 
one cotyledon. This difference is so important that 
botanists classify all plants with enclosed seeds {angio- 
sperms) according to the way their seeds are made. 
Those with two seed leaves are called dicotyledons; 
those with one are monocotyledons. The seeds of 
gymnosperms may have several cotyledons. 

The seeds of corn and other grains and grasses have 
another difference. Their embryo is surrounded by a 
starchy tissue called endosperm. It too serves the 
embryo as a food supply. In peas, beans, and other 
legumes, the endosperm is entirely absorbed by the 
ripening ovule. In the grasses, the endosperm is not 
used by the embryo until germination begins — that 
is, after it has burst out of the seed coat and begun 
to grow. 

Attached to the cotyledons are two important struc- 
tures. Beneath the cotyledons is the hypocoiyl. Its 
tip, called the radicle, is the first true root of the 
plant. The radicle is always directed toward the mi- 
cropyle and is the first part of the embryo to break 
out of the seed coat. Above the cotyledons is the 
epicottjl. It produces the stem and leaves. (The pic- 
ture in the article Bean shows what happens when a 
bean seed germinates.) 

Unless conditions of warmth and moisture are right, 
seeds will not germinate. How long do they remain 
alive (viable), waiting to continue their growth in- 
to plants? The extreme duration of viability for 
any known seed seems to be between 150 and 200 
years. Lotus blossoms have been grown from seed 
150 years old. Many weed seeds remain viable for 
20 to 40 years in the soil. 

Seine (san) river. Among the historic rivers of 
France, the Seine is the best kno^vn, chiefly because 
the city of Paris stands along its banks. The Seine 
rises from six little springs among the wooded hills 
of the old duchy of Burgundy in eastern France. Af- 
ter winding and twisting its way northwestward 
through a course of 482 miles, it falls into the English 
Channel between the ports of Honfleur and Havre. In 
a direct line the source of the Seine is only 250 
miles from its mouth, but the river doubles back and 
forth until it measures almost twice that distance. 
Along its course, ancient battlegrounds, grim feudal 
castles, and medieval monasteries intermingle with 


modern mansions and widespreading forests. Before 
reachipg Paris about 230 miles from the mouth it 
passes such famous cities as Melun and Fontslne- 
bleau, while below Paris are St. Denis, St. Germaine 
and Eouen. 

The Seine near its source is a puny rivulet that in 
summer sometimes becomes quite dry. As it recehee 
in turn the waters of the Aube, the Yonne, the Oise, and 
the Marne, it develops into one of the four important 
rivers of France, furnishing water power for numerous 
large industries. It is navigable for small vessels for 
some distance above Paris. The low elevation of the 
hills which bound its basin makes it comparatively 
easy, moreover, to connect the Seine and its tributar- 
ies, by means of canals, with the Somme, the Scheldt, 
the Meuse, the Saone, and the Loire. Deep dredgin' 
from its mouth to Rouen, a distance of about 50 
miles, has made that city a seaport and has r^ 
claimed 28,000 acres of land. 

Selenium. “If anyone were to strike a match on 
the moon, we could probably discover the fact on 
earth by means of selenium.” This statement, made 
by an enthusiastic scientist, may be an exaggeration, 
but it suggests dramatically selenium’s peculiar 
powers. This comparatively rare element was first 
isolated by Berzelius, famous Swedish chemist, in 
1817. Its photosensitivity was not discovered, how- 
ever, until half a century later. 

In the dark, selenium is a poor conductor of elec- 
tricity. But if a beam of light strikes it, its conduc- 
tivity instantaneously increases in direct proportion to 
the light’s intensity. Inclosed in a suitable cell to shut 
out other influences and connected in an electrical cir- 
cuit with a galvanometer, a thin film of selenium be- 
comes, therefore, a device for measuring the brightness 
of any light that passes through the cell window. Fur- 
thermore, it enables us to translate variations of light 
into variations of electric current, which can in turn 
be translated into sound by telephonic methods. 

After he invented the telephone. Bell experimente 
with the “photophone,” in which the voice made a 
beam of light vibrate over a distant seleniutn ce 
receiver. The “optophone” and “phonopticon are 
selenium devices to help blind people to read. They 
“hear” the light variations coming from the 

Selenium cells have been used to measure sunlig i 
moonlight, and the feeble rays from stars beyond our 
ordinary vision; to control traffic lamps and to tur 
harbor beacons on at night and off at dawn; an 
transmit pictures by wire and radio. In recent y^ear , 
however, their place has been largely taken by p e 
electric cells because the latter are usually 
in their response to light changes (see u 

Devices). The chemical properties of .][ 

useful in controlling the color of glass, m ® 
quantities it yields a pink tinge that counterac s 
green from iron impurities. In larger ji. 

produces the kind of red glass used in automo i e 
lights. Some enamels and pigments are ma ® 
selenium compounds. Most of the world s se e 
is a by-product of copper refining. 
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Sensation and perception. We are aware of the 
roar of a jet plane, the blueness of the sky, the warmth 
of the sun, the odor of perfume, the taste of choco- 
late, the weight of our books, the tightness of onr 
clothes. Every moment of our waking life is crowded 
with such experiences. We are also aware of inner 
happenings. Our throat feels dry, our stomach is 
empty, and our muscles are tense. All such experi- 
ences are known as 'perceptions. 

Most perceptions are a combination of different 
kinds of sensations. An apple has color, taste, smell, 
and feel, all of which are sensations. When we exam- 
ine an apple we are not aware of the separate sensa- 
tions, but we perceive the apple as a whole. 

Sensations can be experienced at birth or shortly 
after. If a light is held before a baby, he sees a bright 
spot, as an adult does. However, the spot does not 
suggest “light” to him. He hears a loud roar, but it 
does not mean “jet plane.” These meanings must 
be learned and remembered. 

The first time a child receives a stimulation, such 
as the hght, he experiences a sensation. WTien the 
stimulation is repeated and he recognizes the object, 
he experiences a perception. The difference between 
sensation and perception is thus a matter of meaning 
and complexity. Some psychologists define sensations 
as “meaningless bits of experience” out of which 
meaningful and complex perceptions are put together. 

Sensations are experienced when a sense organ such 
as the eye, ear, or skin is acted upon by some form of 
stimulus such as light, sound, or pressure. The stim- 
ulus acts upon nerve endings called receptors. When 
a receptor is stimulated, a message called an impulse 
travels over a nerve fiber to the brain (see Nerves). 
The activity in the brain, caused by the impulse from 
the receptor, results in a sensation. If the brain adds 
nothing from memory or understanding, the experi- 
ence remains a sensation. If the brain adds some- 
thing, the experience becomes a perception. 

Images and Feelings 

Each sensory experience leaves some sort of residue 
in the nervous system. This residue enables us to 
“reUve” the experience in the absence of the original 
stimulus. Psychologists call this after-experience 
an image or an idea. The ability to have images or 
ideas adds a great deal to perception. A certain 
sound is at first nothing but a sound. Having experi- 
enced the sound in a visual setting, as when a mother’s 
face is in view, one may recall her face when he hears 
the sound. 

Feeling is also an aspect of perceiving. Certain 
stimuh arouse feelings of pleasure, displeasure, ten- 
sion, calmness, or relaxation. The perceptual experi- 
ences associated vdth a visit to the dentist include 
recall of past dental experiences as well as displeasure 
and amxiety. Our aesthetic perceptions, as of a sym- 
phony or an art masterpiece, also include feelings as 
well as sensory experiences and memories. 

The Different Senses 

Each receptor, or sense organ, is sensitive to a 
special kind of stimulation. The eye is normally af- 


AN ILLUSION OF DOUBLE IMAGERY 



Hold your fingers like this boy is doing and stare above and be- 
yond the tips. You will see the double image illustrated. Now 
close one eye and then the other. Each eye gets a different 
picture of the two fingers. When both eyes are used the differ- 
ent pictures overlap and produce an intervening double image. 

fected by light, but by no other kind of stimulation. 
The ear is attuned to sound waves and not to the 
chemical stimulation which gives rise to odors. Touch 
receptors respond to pressure, but not to light and 
sound waves. 

Man is traditionally credited with having five 
senses, but we now know there are more. They in- 
clude: vision, detected by light-sensitive cells in the 
inner lajmr of the eye, known as the retina; hearing, 
detected by minute hair cells of the inner ear; smell, 
detected through cells embedded in the mucous lin- 
ing of the upper nasal cavities; taste, originating 
in onion-shaped buds below the surface of the tongue; 
equilibrium, or balance and bodily motion, detected 
by hairs stimulated by the movement of liquid in 
the canals of the inner ear; touch, warmth, cold, and 
pain, felt through special organs and nen^e endings 
in and below the skin; kinesthesis, or muscle sensitiv- 
ity, detected by receptors in the muscles, tendons, 
and joints; and organic sensitivity, detected by re- 
ceptors in such organs as the stomach, intestines, 
and bladder. {See also Ear; Eye; Nose; Skin; Tongue; 
Touch.) 

Sense organs vary in sensitivity. Organs of taste 
can respond to only four chemical substances — sweet, 
bitter, sour, and salty. The eyes are sensitive to 
more than half a million differences in stimuli. 

Stimuh differ in intensity. A sound may be so 
low that it cannot be heard, a hght so dim that it can- 
not be seen. A certain amount of stimulus is required 
to produce any sensitivity at all. A German psj^chol- 
ogist, Gustav Theodor Fechner, called this the law 
of the threshold. Suppose you have one pah with 
enough sand inside to weigh 100 ounces and a second 
pail which weighs 101 ounces. You wiU be unable 
to determine which is the heavier. On the other hand, 
when you compare a 105-ounce pah with the one 
weighing 101 ounces, you will be able to distinguish 
a difference. 

The intensity of a stimulus must be increased by 
a certain fraction of itself in order to produce a 
noticeably different sensation. A German physiol- 
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ogist, Ernst Heinrich Weber, stated the ratio, known 
as Weber’s law, as follows : Light must be l/lOO more 
intense; a muscular sensation must be increased 
by 1/17; and feelings of pressure, w'armth, and sound 
must be 1/3 stronger to be noticed by a normal per- 
son. Weber’s principle is recognized as correct, al- 
though the exact ratios given by him have not alw'ays 
been verified in later research. 

Perceptions of Space 

We not only perceive objects as objects but we 
also see them in a tvorld of space. A sheet of paper 
has two dimensions, height and wddth. But tvhen you 
look at a box jmu know that it has the third dimension 
of depth in addition. You can also tell tvhen one ob- 
ject is nearer than another. Several elements are in- 
volved in perception of depth and distance; the most 
important of these are: 

1. When w^e look at objects at different distances, 
the lens in the eye changes its shape through the 
action of muscles within the eye. The eyes turn in 
toward the nose w'hen we look at near objects, and 
the}’’ are parallel when the object is distant. The 
movement of these muscles helps us to judge how 
far aw’ay the object is. 

2. In normal vision our eyes are focused so that the 
image of the object we are looking at falls on cor- 
responding points on the tw’o retinas, and a sense 
impression of a single object is produced. This is 
called binocular vision. When an object is too close, 
a double image is seen, as showm in the picture on 
the preceding page. 

3. Because of the dust and moisture particles in 
the air, objects at a distance are not as distinct as 
those near by. A^Tien outlines are sharp and details 
clear, objects seem near. High in the Rocky Moun- 
tains, where the air is very clear, a mountain peak 
40 to 50 miles distant seems only a few minutes’ 
walk awaJ^ The clear outlines trick us into perceiv- 
ing it as close by. 

4. Suppose w’e look across the street at a house 
which has trees on the lawn and a car parked in 
front of the trees. The car covers from our view’ 
part of the tree trunks, and the trees conceal part of 
the house. We see the trees as nearer than the house 
they cut off from sight, and the car as nearer than 
the trees. This covering of parts of objects by 
others is a further aid in judging distance. 

Seeing things right side up is partly inborn and 
partly learned. The human eye is like a camera. 
YTien w’e look at an object, its image on the retina 
is upside dow’n wdth right and left reversed. Yet 
we see things right side up and in their correct right- 
left position. There is some evidence, from eye 
movements, that babies see right side up despite 
their upside down retinal image. Hearing and touch 
confirm what W’e see. 

We have a tendency to see continuous movement 
even w’here there is no movement, as in electric signs. 
This is called apparent motion. On some electric 
signs a bulb is lighted, then an instant later another, 
then a thhd, and so on. The stream of lighted 


lamps appears to move in the direction of the nevr 
bulbs that are being lighted. 

Ink Blots and Personality 

Because memory, experience, and judgment enter 
into formation of perceptions from sensations, indi. 
viduals w’ill differ in the translations they make. 
The differences give useful clues to personality. 
Draw^ a square and then place in the center an irregii- 
lar-shaped ink blot. Now look at the drawing. The 
small blot ean be interpreted as something w’e know. 

The ink-blot tests devised by Hermann Rorschach 
to test personality characteristics utilize this phenom- 
enon. At first glance, the same blot will suggest 
different objects to people W'ho see it. The various 
figures that a person sees in a carefully selected 
series of blots, W’hen analyzed by a trained psychol- 
ogist, provide clues concerning a person’s attitude 
toward himself and others (see Imagination). 
Sentence. A sentence is a group of words expressing 
a complete thought. We use sentences almost eveiy 
hour of every day. A speaker or w'riter w’ho makes a 
sentence must hav’e something to think about. He 
must also single out some fact concerning it which in- 
terests him especially and assert that fact or ask a 
question about it. For example, suppose he is think- 
ing about w’ater. If he is going in bathing he maybe 
interested in its temperature, and he asserts, "The 
water is cold.” Or he may put his thought in the 
form of a question: “Is the water cold?” Under other 
circumstances he might think of the color and ex- 
claim: “How blue the water is today!” 

The part of the sentence that represents what 
is talked about is called the subject. All the rest of 
the sentence, w'hich asserts, or predicates, something, 
is called the predicate. In all the sentences above, the 
w’ords the water are the subject. 

The complete subject of the sentence alway’S con- 
tains a noun or a pronoun, or a group of words used 
like a noun, which stands for the thing talked about. 
This is called the subject substantive. It may or may 
not have adjuncts, or modifiers. In the sentence 
“People who live in glass houses mustn’t throw 
stones,” the w-ord people is the subject substantnc- 
It has a modifier, the clause who live in glass houses 
showing which people are meant. The complete sv 
ject is the words "people ivho live in glass houses. 

That Much-Needed Verb 

The predicate of a sentence must always contain a 
verb (see Verb). Sometimes this verb by itself say 
all w-e want to say about the subject, as “The wa er 
boils." But often we w’ant to add to the meaning o 
the verb, to make it clearer and more defimta, a^ 
“Water boils more rapidly if you make the fire 
Certain verbs require other w’ords to complete la 
meaning. Linking verbs, such as be, become, ^ ® ^ 
predicate noun, pronoun, or adjective to 
their meaning. Transitive vmrbs — those that expr 
an action as affecting someone or something o i 
than the subject — must have an object. This ° 
may be one w’ord or a group of words, as 
W’ater burned me”; “He said that the water was co 
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Any or all of these necessary or essential elements 
of the sentence may be made more clear and interest- 
ing by the use of modifiers or adjuncts added to them; 
as, “The water in the large kettle is not boiling yet, 
though the fire is hot”; “The water in our pond is 
still too cold for comfortable bathing.” 

These modifiers are either single words, phrases, 
or clauses. A phrase is a group of words not consist- 
ing of a subject and predicate, and used like an 
adjective, an adverb, or a norm; as, under the tree, 
finding gold at the rainbow’s end, to stay here. A 
clause is a group of words consisting of a subject and 
predicate, combined with another such group to make 
a single sentence. For example, “I came, I saw, I 
conquered” is a sentence consisting of three clauses, 
each of which might stand by itself as a single 
complete sentence. 

The Part the Clauses Play 
Clauses which are of principal and equal importance 
in the sentence are called coordinate clauses. Clauses 
which are dependent on some other member of the 
sentence are called subordinate. Subordinate clauses 
may be used like adverbs, to define the meaning of 
the priocipal verb (“I shall come when I am ready”)-, 
like adjectives, to define the meaning of a noun 
or pronoun (“This is the house that Jack built”); 
or like norms (“He told me what I wanted to know”). 

According to form, sentences are simple, compound, 
or complex. A simple sentence is a sentence that con- 
sists of one proposition. Either its subject or its predi- 
cate or both may be compound, as: “Bread (and) 
potatoes are starchy foods”; People need certain 
food elements (and) usually enjoy the proper com- 
binations of these”; Both men (and) animals require 
abundant fresh air (and) weaken in confinement.” 

A compound sentence is a sentence that consists 
of two or more independent propositions or clauses, 
as: “I came, I saw, I conquered.” Propositions 
should not be joined in a compound sentence unless 
they are closely related in thought. “John is captain 
of our baseball team, and the North Pole has been 
discovered,” though from one point of view correct 
grammatically, is not a real sentence, since it is not 
the expression of a single thought. The members or 
parts composing a compound sentence are usually 
joined by a coordinating word called a conjunction 
(see Conjunction). 

A complex sentence is a sentence consisting of a 
main proposition or clause and one or more subor- 
dinate clauses; as, “Wait till he comes.” “Between 
the dark and the daylight, when the night is beginning 
to lower, comes a pause in the day’s occupations, 
which is known as the children’s hour.” 

Now in nearly all the sentences we have talked 
about so far, the predicate states or declares some- 
thing about the subject. For that reason we call 
such sentences declarative sentences. But there are 
also three other kinds of sentences, distinguished 
according to meaning. There is the kind that asks a 
question; as, “Is Buenos Aires the largest city of 
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South America?” These question-asking sentences 
are called interrogative and always end with a ques- 
tion mark (?). Another kind of sentence commands 
someone to do something; as “Everybody come in!” 
We call this sort of sentence imperative, and often 
put an exclamation point (!) after it. Then there is 
a fourth kind of sentence that we use when we want 
to express strong feeling about something. For exam- 
ple, if you are surprised to wake up in the morning 
and see a heavy fall of snow you exclaim, “What a 
lot of snow has fallen!” Such a sentence is called 
exclamatory, and always has an exclamation point 
after it. 

Some very common mistakes in writing are due to 
vague notions about the difference between a sentence 
and a clause or phrase. Two or more separate sen- 
tences are often incorrectly written as if they were 
one sentence; as, “The trees by the pond are bare 
now, they are maples and willows.” And, on the 
other hand, uneducated persons will sometimes 
treat a part of a sentence as if it were a sentence by 
itself; as, “He was well satisfied with the retmns in 
health and good fellowship. Though he lost money 
by the undertaking.” 

September. The name of this month comes 
from the Latin word meaning seven, and it was the 
seventh month of the Roman calendar (beginning 
with March). September is the ninth month accord- 
ing to our reckoning. It has always had 30 days. It 
is preeminently the harvest month, and in it occurs 
the autiunnal equinox {see Equinox and Solstice). 
SeQUOI'A. Among the largest and oldest of all for- 
est trees are the towering sequoias. Some of them 
were 2,000 years old when Christ was bom. They grow 
to be several hundred feet high and the tmnks may 
be more than 30 feet thick at the base. One tree 
(named Wawona) in Yosemite National Park has a 
passage for motor busses cut through its base. (For 
picture in color of a sequoia, see National Parks.) 

The name “sequoia” was given these trees in honor 
of Chief Sequoyah, a Cherokee Indian who invented 
an alphabet for his language in 1821. Botanists use 
the word in the scientific names for three different 
kinds of trees. But only one kind is called sequoia as 
a common name. Other common names for this spe- 
cies are giant sequoia and bigtree. The other two are 
called the redwood and the dawn-redwood. 

Ail three trees are cone bearers. The first two are 
also evergreens and grow only on the Pacific coast of 
the United States. The dawn-redwood sheds its 
leaves in vdnter. It is a native of China. 

The Sequoias of the Mountain Siopes 

Sequoias, or bigtrees, grow only in California, on the 
western slopes of the Sierra Nevada. They stand at 
elevations of from 5,000 to 8,000 feet above sea level. 
Most of them are in a few scattered groves in Sequoia, 
Yosemite, and Bang’s Canyon national parks. There 
they are protected from lumbering. 

The trunk of a sequoia may rise 100 feet without 
a branch. Above this height the tree grows a narrow 
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crown of branches and leaves. The leaves are small, 
narrow blades, growing along the sides of branchlets. 
The cones are small and bear remarkably small seeds. 
It takes about 48,000 seeds to weigh a pound. The 
seeds contain a dark-red pigment which is rich in 
tannin. In water, the pigment 
makes a nonfading ink. 

The bark is a bright ciima- 
mon color, deeply ridged, and 
one to two feet thick. The 
heavy bark resists forest fires 
and the attacks of insects and 
blights. Even fallen trees do 
not decay for hundreds of years. 

It has been thought that the 
bigtrees are dying out because 
few if any seedlings are found 
in the groves. But the trees 
fail to establish seedlings only 
because the surrounding 
ground is so thickly littered 
that the seeds cannot take root, 
and sunlight is insufficient. If 
the seeds are given room, sun- 
light, andabare,moistsoil, they 
produce strong young trees. 

Some Famous Bigtrees 
Sequoias reach a height of 
from 250 to nearly 300 feet. 

The diameter at the base is 
from 10 to 35 feet. 

The General Sherman tree, 
preserved in Sequoia National 
Park, is 272.4 feet high and 
36.5 feet in diameter at its 
base. A man could lie crosswise on one of its branches, 
7 feet in diameter. The main trunk would furnish 
more than a half-million board feet of lumber, enough 
to build 40 five-room houses. The Grizzly Giant, in 
Mariposa Grove, Yosemite National Park, is 209 feet 
high. Its diameter at the base is 27.6 feet and its 
girth 96.5 feet. It is believed to be 3,800 years old. 
The Clothespin tree in the same grove is 293 feet high. 
Within the fallen trunk of another tree in the Cala- 
veras Grove near ^tockton is a passage big enough 
for a man on horseback. 

Redwoods of the Pacific Coast 
The redwoods grow in the “fog belt” of the Coast 
Range on the Pacific Ocean side of the mountains from 
southwestern Oregon to Santa Barbara County. They 
reach even greater heights than the sequoias. Accu- 
rate measurements are hard to obtain, but one tree 
is known to be 364 feet high with a diameter of 12 
feet 7 inches at the base. The Muir Woods National 
Monument, near San Francisco, preserves one of the 
largest and most beautiful groves. Many others are 
in state parks. They do not live as long as sequoias. 
Few redwoods are more than 1,000 3 'ears old. 

The reddish-bromi bark of the redwood is 4 to 12 
inches thick. Redwoods differ from sequoias and other 
evergreens which reproduce from seed by producing 


vigorous stump sprouts. These reach tree size quickl}-. 
On many redwood trees there are round, waitlike 
burls, formed probably by closely crowded buds which 
continue to grow but rarely send out shoots. These 
burls have a handsome bird’s-eye grain and are used 
commercially for veneers and 
for souvenir articles. 

Redwood lumber is light, 
straight-grained, and easily 
worked. When correctly diied 
it does not shrink or warp. It 
burns very slowly, for it con- 
tains no resin. It resists in- 
sects and decay almost indefi- 
nitely. Hence it is used for 
fence posts, telegraph poles, 
railway ties, paving blocks, 
bridges, piers, tanks, and 
water-supply conduits. In 
housebuilding, redwood is 
used for foundations, siding, 
shingles, and trim. 

Dawn-Redwood of China 
A third species of the se- 
quoia group has been known 
for many years from fossil speci- 
mens, but botanists thought it 
had died out millions of years 
ago. In 1945, however, living 
specimens were discovered in 
Szechwan Province in China. 

The tree was called the 
dawn- redwood because it was 
known for so long only as a 
fossil. It resembles the bald 
cypress, and like the cypress it loses its leaves in the 
fall. Attempts are being made to grow it from seed 
in California. 

The sequoia group belongs to the family Taxodiaceae, to- 
gether with the bald cypress. Scientific name of the giant 
sequoia or bigtree, Sequoia gigantea, or Sequoia washing- 
toniana; redwood, Sequoia semperoirens^ dawn-redwood, 
Metasequoia glyptostroboides. 

Serbia, in the 14th centurjr Serbia ruled the 
greater part of the Balkan peninsula from the Danube 
to the Gulf of Corinth. A century later it was con- 
quered by the Turks, and Serbs w'ere sold as slaves 
in the markets of Constantinople. 

In the 19th century Serbia was freed from Turkish 
rule and grew in economic and political strength. 
The Balkan Wars of 1912-13 almost doubled the na- 
tional territory. The first war was fought against 
Turkey and the second against Bulgaria, an ally in 
the first war. The Serbs dreamed of restoring the 
“Greater Serbia” of their golden age; but up to the 
outbreak of the first World War, Serbia remained a 
peasant kingdom of small farmers. Though ravaged 
by Austrians and Bulgarians in the war, the Serbians 
held out courageously to the end. They were rewarded 
by the reunion of the whole South Slav race in the 
“kingdom of the Serbs, Croats, and Slovenes.” The 
new nation was named Yugoslavia. (See Yugoslavia.) 


LOOKING UP A SEQUOIA TRUNK 



This unusual view of a forest giant in Sequoia Na> 
tional Park shows the tremendous height oi the tree. 
The leafy crown seems almost in the sky» The folds 
in the bark may be a foot or more deep. 
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An inland kingdom, old Serbia extended southward 
from the broad plain of the Danube River into the 
long valley of its tributary, the Morava. On the east, 
west, and south it was hemmed in by mountains; but 
along its northern frontier ran the chief route from 
central Europe to the southeast. Here on the Danube 
rose Belgrade, the capital, which later became the 
capital of Yugoslavia (see Belgrade). After the Bal- 
kan Wars the coimtry covered an area of 36,940 square 
miles and had a population of about 4,150,000. 

How the Serbs Built Up Their Kingdom 

The Serb tribes first appeared in the Morava val- 
ley in the 7th century, during the long period of 
Slavic migration into the Balkans (see Balkan Penm- 
sula). Their social structure was founded on blood 
ties. The unit was the zadruga, a large family group, 
the members of which lived together and owned their 
farms and pastures in common. Several zadrugas, 
more or less related to one another, formed a tribe, 
mled by a zhupan. For protection a niunber of tribes 
usually banded together under a “grand zhupan.” 
These large clans engaged in bloody civil wars, striving 
for supremacy. 

In the 9th century, when the Bulgarians were press- 
ing on their borders, the zhupans bowed to the au- 
thority of the Byzantine Empire and the Serbs em- 
braced Christianity, joining the Greek Orthodox 
Church (see Byzantine Empire). In the 11th century 
they revolted against Byzantium and formed the first 
Serb kingdom. Gaining strength under a series of able 
rulers, they reached the peak of their power under 
Stephen Dushan the Great (1331-55). He wrested 
large territories from the Byzantine Empire, which 
was crumbling imder the blows of the Turks, and pro- 
claimed himself czar of the Serbs and Greeks. 

The nation fell apart after Stephen’s death; and 
in 1389 the Tmks inflicted a crushing defeat on the 
Serbs in the battle of Kosovo. The sultan of Turkey 
and the last of the Serb czars both perished on this 
fatal “Field of the Blackbirds,” which is celebrated 
m Serbian folklore and ballads. For four centuries 
the Serbs suffered under the cruel Turkish rule. The 


aristocracy was wiped out, the peasants mercilessly 
taxed, and their sons taken from them to serve with 
the Turkish Janizaries. 

Serbia Throws Off the Turkish Yoke 

In 1804 the Serbs rose under the peasant leader 
George Petrovitch (called Kara-George or Black 
George) and recovered the district about Belgrade. In 
1813 Kara-George was forced into flight, and Milosh 
Obrenovitch took over. In 1817 Serbia emerged prac- 
tically independent, though still nominally a principal- 
ity of Tmkey. When Kara-George returned, Milosh 
had him murdered. A long feud then began between 
the two families, who ruled alternately in swift succes- 
sion, their reigns ending usually with forced abdication 
or assassination. In 1903 the last Obrenovitch, King 
Alexander, was mmdered in his palace with his Queen, 
Draga; and Peter I, of the Kara-George dynasty, 
took possession of the throne. 

Following the Russo-Turkish War, the Congress of 
Berlin (1878) conferred complete independence on 
Serbia. Soon Serbia began to dream of rebuilding her 
short-lived empire. In 1912 she joined in the first 
Balkan War on Turkey and almost doubled her terri- 
tory. In the second Balkan War (1913) she success- 
fully defended her gains against Bulgaria, her former 
ally (see Balkan Peninsula). 

Serbia had long coveted the Turkish provinces of 
Bosnia and Herzegovina, and bitter feeling was 
stirred up when Austria-Hungary annexed them in 
1908 (see Austria-Hungary; Bosnia and Herzegovina). 
Tension reached a climax in June 1914 when Serb 
conspirators assassinated the Archduke Francis Fer- 
dinand, heir to the Austrian throne. On July' 28 
Austria-Hungary declared war on Serbia and the first 
World War began (see World War, First). At the end 
of the war Serbia merged with the former Austro- 
Hungarian pro\ances along the Adriatic Sea to form 
the kingdom of the Serbs, Croats, and Slovenes, 
which in 1929 became the kingdom of Yugoslavia. 
After the second World War, Serbia became one of 
the six republics that make up the Federal People’s 
iRepublic of Yugoslavia. (jSee also Yugoslavia.) 


BLOOD SERUM from ANIMALS Used as MEDICINE 


OERUM THERAPY. In 1890 a yoimg German 
doctor, Emil von Behring, resolved to find a cure 
for diphtheria. This disease was taking a tremendous 
toll among young children in Berlin, as in other cities 
of Europe and America. The germs that caused the 
disease had heen identified as rod-shaped bacilli. Bac- 
teriologists had proved that a poison made by the 
germs did more damage than the germs themselves. 
But no one had foimd a successful way to treat the dis- 
ease. Half the children who got diphtheria died. 

Von Behring hoped to find a drug that would kill 
diphtheria germs in the bodies of sick children with- 
out hurting the children. For a year or more he in- 
jected guinea pigs with cultures of diphtheria bacilli 
and liquid poison, or toxin, filtered off from the 
cultmes. In this way he made the animals come down 


with diphtheria so that he could try to cure them. 
He finally found a drug — ^iodine trichloride — that 
cured a few of the guinea pigs, but it made children 
with diphtheria even sicker. 

Then von Behring learned that the animals he had 
cured of diphtheria did not get the disease again 
even when he injected large doses of germs or toxin 
into them. They were immune — protected against the 
disease. And if he injected blood serum from an im- 
mune animal into one that had not had diphtheria, it 
too became immune. But the protection did not last 
more than two or three weeks. If it could be produced 
in children it would not do them much good. 

The young doctor decided to try serum from im- 
mune animals to treat instead of to prevent diphtheria. 
He used sheep now, instead of guinea pigs, because 
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he could take more blood from the larger animals. By 
injecting germs, toxm, and iodine trichloride, he 
finally made a few sheep immune. He injected some of 
their serum into gumea pigs that were desperately 
sick with diphtheria. They recovered. Late in 1891 
he began to give serum injections to children with 
diphtheria. Most of them got well. He had found a 
cure for diphtheria after all. 

News of the discovery spread fast. Doctors called 
the new medicine antitoxin because it worked against 
a toxin. Soon German drug manufacturers were pro- 
ducing antitoxin on a large scale. The New York 
City Health Department began to make it in 1894. 
The diphtheria death rate fell from 50 to 26 per cent. 

A Cure for Infectious Diseases? 

Treatment of disease with serum from an immune 
animal (called immune serum) received the name 
serum therapy. Hope ran high that the new method 
could be used to cure other diseases caused by germs. 

The horse succeeded the sheep as the favorite ani- 
mal for producing serum. Research disclosed better 
ways of creating immunity than Von Behring had used 
in his work with diphtheria. Giving a very small dose 
of germs or toxin in the first injection and gradually 
increasing the amoimt in succeeding injections often 
produced immunity without causing a fatal attack of 
the disease. In time scientists learned that even toxin 
neutralized with antitoxin or with a strong chemical 
would produce immunity. So would bacteria killed 
with heat or chemicals. 

The Types of Immunity 

Research gradually brought a better tmdcrstanding 
of immxmity. Scientists learned that when germs in- 
vade the body certain tissues respond by forming 
germ-fighting antibodies (see Disease). Many of these 
remain in the blood after recovery and ward off attack 
by the same kind of germs. They are the source of 
immunity. The protection that follows disease or vac- 
cination is called active immunity because the body 
made its own germ fighters (see Vaccination). 

Injection of blood serum from an immune animal 
introduces ready-made antibodies into the system. In 


S EVEN WONDERS OF THE WORLD. Guidebooks 
for travelers in the time of Alexander the Great 
often named seven great works of man as most worthy 
to be seen in a tour of the world. These lists of “seven 
wonders” of the ancient world varied somewhat, but 
the following tabulation (given in a treatise of about 
the 6th century A.n.) was a standard one: (1) the pyra- 
mids of Eg3T)t; (2) the Hanging Gardens of Babylon; 
(3) the statue of Zeus at Olympia; (4) the Mausoleum 
at Halicarnassus; (5) the temple of Artemis (Diana) 
at Ephesus; (6) the Colossus at Rhodes; and (7) the 
Pharos (hghthouse) at Alexandria. 

The massive pyramids of Egypt still stand on the 
edge of the desert overlooking the valley of the 
Nile. Built between 2650 and 2500 b.c., the pyra- 
mids have long been regarded as one of the greatest 


a well person they produce passive immunity. This 
does not last long because the body soon throws off 
the “foreign” antibodies. In a sick person, the ready- 
made antibodies help those the patient's own system 
is making. The reinforcements may turn the tide of 
battle between antibodies and germs. 

Serums from Animals and Human Beings 

The serums developed were of two t3T3es. Some were 
antitoxins, like diphtheria serum (see Antitoxin). 
Others were antibacterial serums. These came from 
animals that had been immunized with bacteria, and 
they attacked bacteria rather than toxins. Some anti- 
bacterial serums were made from the blood of human 
beings who had recovered from an infectious disease. 
They were often called convalescent serums, because 
the blood was taken during convalescenee, when anti- 
bodies are especially numerous. The antibacterial 
group included serums to treat pneumonia, meningitis, 
scarlet fever, measles, erysipelas, and whooping cough. 

The antitoxins have proved to be the most success- 
ful. Antibacterial serums are uncertain in their action. 
One reason is that a species of bacteria which causes a 
disease may have many strains. Serum that contains 
antibodies formed to fight one strain is not effective 
against another strain. 

Von Behring Made Medical History 

The hope that serum therapy would provide a cure 
for most infectious diseases was not realized. Im- 
munity to some diseases could not be established in 
animals. Some immune serums had little effect on the 
disease they were meant to cure. Animal serum, com- 
ing from a different species, sometimes made human 
patients sick (see Allergy). Sulfa drugs, penicillin, 
and other antibiotics — drugs such as Von Behring had 
dreamed of — proved more effective than many of the 
serums (see Antiseptics). 

Nevertheless, Von Behring’s work is a landmark in 
the history of medicine. Diphtheria antitoxin was the 
first specific remedy found for an infectious disease; 
that is, the first remedy that acted directly on the 
cause of the disease. And his work increased immeas- 
urably our knowledge of immunity. 


ANTIQUITY and of TODAY 

architectural achievements of mankind. Except for 
fragments of the Mausoleum and of the temple of 
Artemis, they are the only one of the seven won- 
ders remaining today (see Pyramids). 

The Hanging Gardens of Babylon have long since 
disappeared. 'They weie said to have been built by 
King Nebuchadnezzar (m the 6th century b.c.) to 
please his favorite wife, who had come from a hilly 
land and wearied of the plains of Babylon. Great ter- 
races of masonry were built one on top of the other. 
On these were planted gardens of tropical flowers and 
trees and avenues of palms, irrigated by water pumped 
from the Euphrates River. There Nebuchadnezzar 
and his queen could sit in the cool shade and look 
dowm upon the beauties of the city. The walls of Babj'- 
lon w'ere often included wdth the Hanging Gardens 
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THE PYRAMIDS OF EGYPT 



Of the seven wonders of the ancient world, the pyramids of Egypt alone have survived 
in any sort of completeness. The Great Pyr ami d (center) has lost all its polished 
granite facing, however, and only a little of the Second Pyramid’s facing remains. 


among the wonders of Babylon. Built by Nebuchad- 
nezzar, they were faced with glazed tile and pierced 
by openings fitted with magnificent brass gates. 

The statue of Olympian Zeus was erected at Oljmi- 
pia, in the Peloponnesus of Greece, by the great 
sculptor Phidias in the 5th century b.c. It was a 
towering structure of ivory and gold, 40 feet high, 
majestic and beautiful. After about 10 centuries of 
existence the statue was destroyed and our only idea 
of it is gained from coins of Elis, which are thought 
to hear copies of the original (see Phidias; Zeus). 

Greek colonists at Ephesus, in Asia Minor, built 
the famous temple of Artemis. The early settlers 
found the Asiatic inhabitants worshiping a many- 
breasted nature goddess whom they identified with 
their Artemis (called Diana by the Romans). They 
raised a shrine to her, which was rebuilt and enlarged 


from time to time. The fourth temple 
was the one regarded as the wonder 
of the world. Dedicated about 430 
B.C., it is said to have been built 
by contributions from all the great 
cities of Asia and to have taken 
120 years to complete. This great 
temple was set on fire in 356 b.c. 
on the night Alexander the Great 
was born, according to tradition. 
The crime was committed by one 
Herostratus merety that his name 
might be remembered in after ages. 

The Mausoleum at Halicarnassus, 
also in Asia Minor, derived its name 
from King Mausolus of Caria . After 
his death in the middle of the 4th 
centuiy b.c., his queen, Artemisia, 
employed Greek architects to con- 
struct a superb monument over his 
remains. It was a great rectangular 
pile of masonry, surmounted by an 
Ionic colonnade supporting a rooflike pjTamid. At 
the apex stood a four-horse chariot in which were 
statues of the king and queen. So famous was this 
structure that the word mausoleum came to be applied 
to any monumental tomb. Some relics of the original 
Mausoleum are preserved in the British Museum. 

The Colossus of Rhodes was a great bronze statue, 
erected about 280 b.c. by the citizens of Rhodes, capi- 
tal of the Greek island of the same name. It repre- 
sented their sun-god Helios and was said to be 105 feet 
high. According to legend, it straddled the harbor en- 
trance, but it is more fikely that it stood to one side. 
The statue was overthrown by an earthquake in 224 
b.c. but its huge fragments long were regarded with 
wonder. Nearly a thousand years later, in a.d. 656, a 
Moslem dealer bought the fragments as old metal and 
carried them away to be melted down. 


THE TEMPLE OF ARTEMIS AND THE COLOSSUS OF RHODES 



. 

Very little of the temple of Artemis (Diana) at Ephesus remains looked in the 4th centixiy B.C. The old engraving of the Colossus 

and the Colossus of Rhodes has completely disappeared. of Rhodes at the right is purely imaginary and is based on 

me drawing at the left shows the huge temple as it probably the legend that the statue stood astride the harbor entrance. 





Only crumbling fragments remain of the Mausoleum at Halicar- According to tradition, the homesickness of a favorite wife 
nassus on the coast of Asia Minor. It was raised to the mem- prompted Nebuchadnezzar, king of Babylon, to build the famous 
ory of King Mausolus of Caria by his devoted queen, Artemisia. Hanging Gardens. Nothing remains of these luxuriant terraces 


The Pharos of Alexandria, in Egypt, was the fore- 
runner of modern lighthouses. The name belonged 
originally to an island lying off the coast. \A'hen 
Alexander the Great laid out the city he connected 
the island of Pharos with the mainland by means of 
a mole, or causeway. On the eastern point of the 
island his successors, Ptolemy I and Ptolemy II, 
erected a great hghthouse of white marble. It was 
this structuie, said to have been 400 feet high, that 
came to be known as the Pharos of Alexandria, 
Modern Wonders 

To ancient and medieval people the number seven 
had a mj'stical significance. Accordingly they were 
much given to compiling fists involving this number — 
the seven wonders, the seven champions of Christen- 
dom, the seven seas, and so on. Some of this signifi- 


cance still clings to the number seven, and people con- 
tinue the harmless pastime of compiling lists of the 
seven wonders of the world. 

The wonders of the modern world fie not so much in 
the fields of architecture and sculpture as they do 
in technology. A list of seven modern wonders com- 
piled after the first World Wai attracted some notice. 
It included: (1) ladio; (2) the telephone; (3) the air- 
plane; (4) radium; (5) anesthetics and antito.xins; 
(6) spectrum anah'^sis; and (7) X rays. The fist seems 
deficient in that it fails to include the automobile, 
which revolutionized ways of living in the United 
States, and the techniques of mass production, which 
made modern industry possible. Anyone making 
such a fist today would undoubtedly also include 
atomic energy and television as modern wonders. 
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Seven years’ war (1756-1763). When Fred- 
erick the Great of Prussia, in 1740, seized the Austrian 
province of Silesia, he, like the youth who mindered 
the Austrian archduke at Sarajevo in 1914, set off a 
powder mine that had been laid by the world-wide 
rivalries of European powers and alliances. The 
struggle spread from Austria and Prussia to all 
Europe, and finally burst over the whole world from 
the Indian rajahs of Hindustan to the European 
colonists of Canada and New England. For more 
than a score of years the quarrel disturbed the peace 
of Europe. In the War of the Austrian Succession 
(1740-1748) — called by Germans the first two 
“Silesian” wars — Maria Theresa, the courageous 
young ruler of Austria, made two vain attempts to 
recover her stolen lands (see Maria Theresa). There 
was next a breathing spell of eight years. Then in 
1756, having won new support among the powers of 
Europe, she decided to try a third time; but before 
she and her allies could strike a blow, Frederick the 
Great, learning of their intentions, invaded the 
neutral but unfriendly land of Saxony, and so him- 
self began the third Silesian or Seven Years’ War. 

Since the beginning of the quarrel over Silesia 
there had been a general shift in the relations of the 
nations of Europe. In the War of the Austrian 
Succession Great Britain had taken up arms on the 
side of Austria, while France had fought alongside 
Prussia. But when the conflict began in 1756 a 
“diplomatic revolution” had brought a reversal of 
alliances. With Prussia was now allied its former 
enemy. Great Britain, where William Pitt, the Elder, 
was now in control (see Chatham, Earl of). Pitt saw 
more clearly than did the stupid George 11 that the 
second “hundred years’ war” between France and 
England for colonies must be won in Europe. 
Kaunitz, a young minister of Maria Theresa, also 
looked at old questions with new eyes. He persuaded 
her to forget the old French (Bourbon) and Austrian 
(Hapsburg) rivalry extending over 250 years, and to 
seek aid in France against her real enemy, the rising 
power of Prussia. France — or rather Madame 
Pompadour, Louis XV’s favorite — Glistened, hesitated, 
and then joined Austria. 

The League of the Three Petticoats 

On the one side there were Austria, Russia, and 
France — “the League of Three Petticoats” (Madame 
Pompadour, Maria Theresa, and Empress Elizabeth 
of Russia), as it was sneeringly called. On the other 
were Great Britain with its navy and Prussia with its 
well prepared army, plus Pitt’s statesmanship and 
Frederick’s military genius. 

At the outbreak of the war Frederick made him- 
self master of Saxony by the defeat of the Austrians, 
temporarily invaded Bohemia, and again inflicted 
defeat upon the Austrians (at Prague, May 1757). 
Later in the year he defeated the French and his 
German enemies in the most famous, perhaps, of his 
battles — at Rossbach. A month later (December 
1757) he routed the Austrians at Leuthen. Through 


SEVEN YEARS’ WAR 

the varying fortimes of the two succeeding years, 
Frederick’s military genius enabled him, despite 
desperate situations when he was ringed about by 
hostile Russian, French, Swedish, and Austrian 
armies on Prussian soil, with Berlin occupied and 
plundered, to wrest victories from his enemies and 
hold the balance even in Europe, while Pitt directed 
the forces of England to triumph in America and 
India. Then George III came to the English throne, 
in 1760. The genius of Pitt made him uncomfortable. 
The great minister was forced to resign in 1761, 
and shortly afterward the money subsidies which 
England had been paying to Frederick ceased. 
Frederick’s straits were somewhat relieved in the 
following year, wiien Ehzabeth of Russia died and 
Peter HI, her successor, in his few months’ reign 
made peace with Prussia. Sweden and France fell 
away from the aUiance, and finally Austria, too weak 
to carry on the war alone, made peace with Prussia 
at Hubertsburg (Feb. 15, 1763). The map of Europe 
was not changed by this peace, for Silesia was con- 
firmed as a possession of Frederick. 

A War on Three Continents 

The war, as has been said, was not confined to 
Europe. In America the conflict had begun the year 
before it broke out in Europe, and was known as the 
French and Indian War (see French and Indian 
War). Here the struggle went against France, and 
in the end she lost all of her American possessions. 

In India English prowess met with like good 
fortune. The East India Company had founded 
settlements for trade, which gave promise of extend- 
ing to an empire; but France, jealous of her hereditary 
rival, endeavored to snatch the prize. Dupleix, the 
able French governor of Pondicherry, captured 
Madras, and by intriguing with the native princes 
attempted to make French power supreme over the 
country. In this ambitious scheme he was check- 
mated by the stupidity of the corrupt French court, 
which sent him no support, and by the genius of 
Robert Clive, who from a clerkship in the East 
India Company rose to be one of the greatest of Eng- 
lish generals and the founder of British rule in India 
(see Clive, Robert). The prolonged and desperate 
struggle in America and in India ended by the Peace 
of Paris, a few days before the treaty which closed 
the conflict in Europe (Feb. 10, 1763). France ceded 
to Great Britain the whole of Canada, together with 
various islands in the West Indies. The captured 
French trading stations in India were restored but 
were not to be fortified. Spain, which had been drawn 
into the war on the side of France, ceded Florida to 
England (which held it until 1783), while France 
condpensated Spain with the cession of the Louisiana 
country west of the Mississippi. 

It is not too much to say that the Seven Years’ 
War was a turning point in the world’s history. 
Prussia emerged trimnphant and stamped with the 
military prestige and doubtful diplomacy of Fred- 
erick. The Prussian-Austrian struggle for leadership 
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of the German states was launched. France had lost 
most of its colonies and much of its prestige and 
was approaching the great French Revolution. Britain 
had acquired a world empire “on which the sun never 
set.” The 13 American Colonies, however, had a new 
idea of their place and power in the British Empire. 
Their political and economic grievances against Brit- 
ain already pointed to a future clash with the mother 
country in the American Revolution. 

Sevier {sl-ver'), John (1745-1815). Whenever 
slim, bold John Sevier sighted Cherokee Indian raid- 
ers in Tennessee, he shouted his own war cry to his 
frontiersmen — “Here they are! Come on, boys, come 
on!” In 35 battles in 20 years Sevier led his back- 
woods riflemen to 35 victories. As frontiersman, 
Indian fighter, and statesman, Sevier protected the 
little wilderness settlements in eastern Tennessee and 
guided the state in its early development. 

Sevier was born Sept. 23, 1745, in the Shenandoah 
Valley of Virginia, the eldest of seven children. His 
father, Valentine, had come there from England; but 
the Seviers traced their ancestry to a French Hugue- 
not family named Xavier. Young John had some 
schooUng, at Fredericksburg and Staunton, then quit 
to clerk in his father’s fur-trading business. At 16 
John married and began to farm and to trade through- 
out the valley. When only 19, Sevier founded New 
Market, Va., and became a noted Indian fighter. 

In 1772 he moved his family 
beyond the Alleghenies to the 
Watauga settlements (see Ten- 
nessee). His bravery and organ- 
izing skill soon made him their 
leader. In 1774 he served as a 
captain in “Lord Dunmore’s 
War.” He moved in 1778 to the 
Nolichucky River. His leader- 
ship there won him the nick- 
name of “Nolichucky Jack.” 

Kings Mountain Battle 

By 1780 the British forces in 
the Revolution were marching 
westward to seize the wilderness 
settlements. Sevier (then a colo- 
nel in the militia), with a few 
other frontier officers, led about 
1,000 mounted frontier riflemen 
to throw back the redcoats. 

On Oct. 7, 1780, they repeatedly 
charged the British stronghold 
on Kings Mountain, S. C., and 
captured it. This victory has 
been called a “turning point of 
the Revolution.” In 1781 Sevier 
aided Francis Marion and later 
became a brigadier general in 
the militia. 

In 1784 the border settlements were rejected by 
North Carolina. They created a separate state of 
Franklin (or Frankland) and elected Sevier their 
first and only governor. Franklin collapsed in 1788. 


Sevier was imprisoned by North Carolina authorities, 
but he escaped. He was then allowed to serve in the 
North Carolina senate, and in 1790 he was sent to 
Congress. When Tennessee became a state, he was 
elected its first governor, 1796-1801, and again in 
1803-9. In 1811 he again was sent to Congress. He 
died in 1815 in Alabama while surveying boundaries 
of Creek Indian lands ceded to the government. A 
monument to him stands in Knoxville, Tenn. 
Sevigne (sa-ve-nya’), Madame de (1626-1696). 
Beautiful, witty, warm-hearted Madame de S4vign4 
has been called “queen of letter writers.” She was born 
in Paris, Feb. 5, 1626, as Marie de Rabutin-Chantal. 
At seven years of age she was orphaned. When she was 
ten she became the ward of her uncle, the Abb6 de 
Livry, who gave her an excellent education in the 
classics, languages, and the literature of the day. 

At 18 she married a handsome young wastrel, Henri, 
the Marquis de Sdvigne. In 1651 he was killed in a 
duel, leaving her with a daughter, Fran 5 oise Margue- 
rite, and a son, Charles. They grew up to be weak, 
selfish, and snobbish; but Madame de Sdvignd lavished 
affection and wealth on them. She w'as a member of 
the most aristocratic and intellectual salons, and 
her especial friends included La Rochefoucauld. 

Frangoise married the Comte de Grignan in 1668 
and moved to Provence. Madame de Sdvignd was 
torn by loneliness. She wrote Frangoise almost daily. 

The letters are filled with bright, 
sharp details, giving a better in- 
sight into the life of the times 
than many formal history books. 
The correspondence covers 25 
years, until Madame joined 
Fran 9 oise in Provence. 
Seville (sS-M'), Spain. The 
beauty of sunny Seville, fourth 
largest city of Spain, delights 
tourists. Roses bloom the year 
around; Moorish fountains tin- 
kle coolly in patios and plazas; 
gardens are green and fragrant 
with vines, palms, and olive and 
orange trees. 

Seville (Sevilla in Spanish) 
stands along the Guadalquivir 
River, about 55 miles from the 
mouth, in the fertile lowlands 
of the Andalusian region in 
southwestern Spain. It is often 
called the “Pearl of Andalusia.” 

Much of Seville is modern; but 
the old quarters have changed 
little since Moorish days. From 
the whitewashed houses bal- 
conies overhang the narrow 
twisting streets. On fete days 
costumed dancers swirl to the click of castanets. 
Four noted operas have sought to catch the gaiety and 
color: Rossini’s ‘Barber of Seville’, Bizet’s ‘Carmen’, 
Mozart’s ‘Marriage of Figaro’ and ‘Don Giovanni’. 


IN OLD SEVILLE 



Shaggy burros carry most of the loads in old Se- 
ville. These tiled houses with thick walls built 
to keep out the heat show Moorish influence. 



SEWARD 


Seville is proud of its great 
Alcazar, built by the Moors; its 
vast Gothic cathedral; and the 
Giralda, once a minaret and now a 
“golden-voiced” bell tower. 

Throughout the city are paintings 
by Murillo, who, like Velasquez, 
was bom in Seville. In Seville’s 
archives are autographs of Pizar- 
ro, Cortes, Magellan, and Ameri- 
cus Vespucius; and a letter signed 
by Cervantes, applying for a po- 
sition in America. Seville believes 
that the remains of Columbus 
rest in its cathedral; but the 
Dominican Republic also claims 
this historic honor, asserting that 
the remains in Seville are those of 
his son, Diego. 

Even in Roman times Seville 
was an important port. The Van- 
dals seized it in the 5th century, 
the Visigoths in the 6th century; 
then, in 712, the Moors captured 
it. They held it till Ferdinand III 
of Castile freed it in 1248. Today 
it is Spain’s chief port, shipping 
ores, nine, oranges, olives, and 
oils. Its chief manufactures in- 
clude tobacco, pottery, chocolate, 
cork, iron, and silk. Popula- 
tion (1950 census), 376,627, in- 
cluding suburbs. 

Seward {su'erd), William 
Henry (1801-1872). In the spring 
of 1860 William Henry Seward, 
recognized leader of the Repub- 
licans, left his seat in the United 
States Senate and went home 
to Auburn, N. Y., to await the 
expected news of his nomination 
for the presidency by the na- 
tional Republican convention in session at Chicago. 
To his amazement the nomination was given to 
Abraham Lincoln, whose name was scarcely known 
outside of his own state of Illinois. 

Seward’s surprise was natural, for he had been a 
brilliant lawyer and a leading figure in New York 
and national pohtics for 30 years. He was graduated 
from Union College at the age of 19 and was admitted 
to the bar two years later. He was a master politician 
and had a ready gift of flowery eloquence. Once, 
when Lincoln and Seward were on a trip together, and 
a crowd was calling for a speech, Lincoln turned to 
Seward, saying, “Seward, you go out and repeat some 
of your 'poetry to the people.’’ 

Seward had served as New York state senator 
(1830-34), as governor 'of that state (1839-43), and for 
12 years as United States senator (1849-61). He had 
long been conspicuous as a foe of slaverj'', and in 1850 
he had created a sensation by a speech in the Senate 


when he had declared: “The 
Constitution devotes the Domain 
[i.e., the territories] to liberty. 
But there is a higher law than 
the Constitution which devotes 
it to the same noble purpose.” 
In 1858 he declared that there 
was an “irrepressible conflict” be- 
tween the principles of slavery 
and freedom, and that the nation 
must become either all slave terri- 
tory or all free. 

He Accepts 
Lincoln’s Leadership 

In consideration of his experi- 
ence and ability it is no wonder 
that Seward was deeply disap- 
pointed when Lincoln was the one 
who received the Republican nom- 
ination. Nevertheless he hid his 
chagrin and accepted the position 
of secretary of state in Lincoln’s 
Cabinet. At first he felt, as did 
most of the country, that he would 
be the power behind the throne 
and that the president would be a 
mere figurehead. Soon after Lin- 
coln took office Seward wrote to 
his wife: “If I am absent only 
three days, this administration, 
the Congress, and the District 
would fall into consternation and 
despair.” In a short time, how- 
ever, Lincoln had tactfully but 
unmistakably demonstrated that 
he w'as the head of the govern- 
ment. Seward’s opinion of Lin- 
coln’s qualities became so changed 
that in a later letter to his wife he 
said: “Executive skill and vigor 
are rare qualities. The President 
is the best of us.” 

During the war Seward had a wide field in which to 
display his patriotic abilities, and he rendered invalu- 
able service. In spite of the difficulties with England 
(see ‘Alabama’ Claims; ‘Trent’ Affair) he managed 
relations with that country and with France so 
that neither recognized the independence of the 
Confederate States, although each had at times 
seemed inclined to do so. 

So prominent a part did Seward play in the ad- 
ministration that on the night that an assassin’s 
bullet struck down Lincoln, an attempt was made 
on Seward’s life also. The wound did not prove 
fatal, and for four years more Seward carried the 
heavy burden of the office of the secretary of state, 
imder Lincoln’s successor. President Andrew John- 
son. His greatest achievement after the close of 
the war was the negotiation of the treaty by which 
the United States purchased Alaska from Russia 
in 1867 (see Alaska). 
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SEVILLE’S BELL TOWER 



The Giralda rises at the comer of the Gothic 
cathedral. The delicate tracery is Moorish 
■work. Note the sharp light and shadows of 
Seville’s famous sunlight. 



SEWERAGE 
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Sewerage. You can expect to live longer than 
your grandfather did, just as his generation lived 
longer than the one before it. This increase in the span 
of life is due chiefly to increased knowledge of dis- 
ease, of hygiene, and of sanitation. Perhaps no factor 
is more important than the science of sanitary engi- 
neering, which reduces disease by safe-guarding our 
water supply and removing poisonous wastes from 
our houses (see Plumbing; Water Supply), 

Sewers are built of brick, cement, or stone masonry, 
and may be 20 feet or more in diameter. Sewage is 
earned thiough them generally by natural flow, or 
gravitation, although sometimes pumping stations 
are necessary to distribute it properly. The refuse 
should be mixed with plenty of water to insure a 
steady flow — at least 2)4 feet a second — and in 
many places rain water and other surface drainage 
vhich must be carried away is conducted into the 
sewers through the catch basins in the gutters. 
This plan, however, is open to objections, because 
sometimes sewer gases escape as the storm water 
enters. The more sanitary plan is to keep the pipes 
of the surface drainage system separate fiom those 
of the sewer system. In the latter system the flushing 
of the sewers is done from tanks supplied with water 
from the city waterworks. 

The disposal of sewage, involving some of the most 
difficult of all engineering problems, has long engaged 
the attention of city health departments. In small 
communities each house disposes of its ovn sewage. 


usually in the soil, taking care not to contaminate 
wells or other water supply; but m crowded towns 
other means must be used. 

Sometimes sewage is conveyed out of town to 
deep wmter in seas, lakes, or rivers; but even in large 
bodies of water this often pollutes the drinking water 
supply, causing typhoid fever and other diseases. 
It was in order to avoid polluting its water supply 
from Lake Michigan that Chicago built its 870,000,- 
000 drainage canal (see Canals). The more scientific 
methods of sewage disposal consist of chemical filtra- 
tion and treatment, so as to kill all organic matter 
and make the solid matter, or sludge, available as a 
fertilizer; and the use of bacteria in contact beds and 
septic tanks to purify the sewage. Another method is 
by broad irrigation, or sewage farming — the utiliza- 
tion of sewage in growing crops. The sewage is run 
over a large area of land and left to oxidize in the air. 
The Chinese and some Europeans thus make use of 
material which othervdse would be wasted. 

Modern sewage systems date from about the middle 
of the 19th century. During the Middle Ages open 
drains in the streets served as sewers. Later on sewage 
was conducted to open cesspools on the outskirts of 
the city. The ancient Romans had sewerage systems 
far in advance of anything known in Europe until 
the 19th century, draining the city by three natural 
streams confined within stone tunnels. The largest 
of these, the Cloaca Maxima, parts of w'hioh date 
from the 3d century b.c., is still in use. 


A USEFUL ART That Can Be FUN 



In Learnmg to Plan, Cut Out, and Make Attractive Clothes, These Girls Are Developing a Valuable Hobby 


S EWING. Girls and women have in sewing a personal 
handicraft. From beautiful fabrics thej' can fashion 
clothes that are a pleasure to make and to w^ear. Sew- 
ing used to require hours of patient labor. Eveiy 
stitch had to be taken by hand. But the sewing ma- 
chine removed much of this drudgery. Today the 


home seamstress does tedious stitching on the ma- 
chine. She needs hand sewing only in basting, finish- 
ing, and mending. If she enjoys hand wmrk she may 
use it to make fine blouses and lingerie. 

In learning to operate a sewing machine it is best 
to have the help of some one who knows how to use 



Ill SEWING 



The following points about these basic stitches need special mention: In diagonal basting a stitch above 
alternates with one below. In the backstitch the needle is inserted at the point at which it came out. 
In the half-back stitch it is inserted halfwa7 back. Hemming and slip-stitching will scarcely show on 
the right side if the needle picks up only one or two threads in the garment. In the blanket stitch the 
thread makes a half-loop behind the needie. In the buttonhole stitch it makes a complete loop. 


the machine and its 
“attachments.” 

(“Attachments” are 
parts that can be 
substituted for the 
regular sewing ma- 
chine foot to do tuck- 
ing, gathering, and 
so on.) The beginner 
may be able to get 
instruction from a 
member of her fami- 
ly who knows how to 
use a machine, from 
a sewing or home 
economics teacher in 
her school, or from 
an expert at a school 
maintained by a 
sewing machine 
company. 

This article de- 
scribes and illus- 
trates fundamental 
stitches in hand sew- 
ing, as well as basic 
sewing procedures. 

Basic Stitches 

The picture on 
tliis page shows 12 
important stitches. 

The simplest is the 
running stitch. This 
is done three or four 
stitches at a time. 

The seamstress suits 
the length of the 
stitch to her need. 

Before the days of 
the sewing machine, 

‘ ‘sewing a fine seam” 
was done with small, 
even running stitch- 
es. The chief uses 
of a small running 
stitch today are in 
hand gathering and 
in mending. A long, 
even running stitch 
senses as even basting 
to hold parts of a garment together in preparation for 
machine stitching. An occasional backstitch makes the 
basting firmer. Uneven basting (short stitches taken 
rather far apart) is satisfactory when there will not be 
any pull on the basting. Diagonal basting like that pic- 
tured is useful when two rows of basting are necessary, 
as in basting a facing to a collar. Diagonal basting 
done mth short vertical stitches taken about three- 
quarters of an inch apart prevents slipping of several 
laj'ers, as when one is basting both a facing and an 
interfacing to a garment. 


An even backstitch looks on the right side like ma- 
cliine stitching. It is a good firm stitch, veiy useful 
for mending ripped seams. The half-back stitch is 
quicker but not as strong. 

Simple hemming is the easiest way to secure hems 
bindings, and facings. The slip stitch is a more pro- 
fessional stitch for the same purposes. Since the 
needle moves from stitch to stitch inside the fold of 
the hem or facing, the slip stitch is invisible on the 
wrong side in addition to being almost invisible on 
the right side. 
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SEAMS FOR EVERY PURPOSE 
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Overcasting resembles whipping. The latter appears 
on the rolled and whipped hem in the picture on page 
113. Both overcasting and whipping can be done one 
stitch at a time, as in the picture of overcasting on this 
page, or several stitches at a time, as shoivn on the 
rolled and whipped hem on page 113. 

The blanket stitch and the buttonhole stitch are simi- 
lar, but the buttonhole stitch, with its complete 
looping of the thread behind the needle, gives a firmer, 
stronger edge. The blanket stitch makes a decorative 
finish for the edges of embroidered 
luncheon sets, apions, and so on. This 
stitch has a quite different use in worked 
loops like those shown in the lower pic- 
ture (left) on page 114. Finishing the 
squared ends of worked buttonholes, 
as illustiated in the right-hand panel on 
page 114, provides still another use for 
the versatile blanket stitch. 

The chain stitch, featherstitch (or briar 
stitch), and outline stitch are simple em- 
broidery stitches, easy to learn and at- 
tractive as trimming on infants’ and 
children’s clothes. 

A Variety of Seams 

A plain seain is a stitching together 
of two raw edg^^x) join the parts of a 


A SQUARE KNOT 



This knot is a good 
one for tying the 
ends of thread in 
machine sewing. The first loop 
should be drawn up before the 
second is formed. Note careful- 
ly the direction of the threads. 


garment or other article. The raw edges usually need 
some sort of finish to prevent fraying and to give a 
neat appearance. The picture at the top of the page 
Illustrates nine important seams. Pinking is the quick- 
est timsh if pinking shears are available. It is good on 
™^terials, but if the fabric frays, overcasting is 
sa er. The two edges may be oveicast together unless 
is makes too much bulk. Turning the edges under 
separately and machine stitching them is a neat finish 
lor nonbulky fabrics, such as woolen flannel. 

Undergarments, children’s cottons, 
and dresses and blouses of sheer fabrics 
often need French seams. This type is 
a double seam and is not satisfactory on 
curves or on heavy materials. The sfm- 
ulated French seam, not quite so stiff, is 
excellent for washable dresses and 
blouses. It is also a means of correcting 
badly frayed seams on ready-made 
garments. Turn under the edges of ex- 
isting seams and catch them together as 
in the picture at the top of the page. 

Patterns often call for a top-stitched 
seam to emphasize a ceitain line. The 
skirt and blouse of a dress are usually 
put together with this seam. The flat 
fell appears on pajamas, shorts, slacks. 
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THIS IS THE CLASSIC HEM 


SEWING 



The three pictures above illustrate the best way to hem wool, rayon, and silk garments. Mark the basted hem with a cardboard 
gauge, using pins or chalk. Two inches is a good width. A£ter_ trimming, stitch rayon seam binding to the edge. To secure the 
hem use a simple hemming or catch stitch. The catch-stitch, a form of cross-stitch, is shown in the picture below. 


and other sportswear. The welt is an ornamental seam 
for lined jackets and coats. 

Here are a few hints for successful seams; If one 
seam is to cross another, press it before basting or 
pinning the second seam, l^en attaching a gathered 
edge to a straight one, hold the gathered edge upper- 
most. When joining a bias edge to a straight edge hold 
the bias uppermost and take care not to stretch it. 

Hems Are Important 

A badly hanging hem spoils the appearance of any 
garment. To alter the hem on a ready-made dress or 
skirt, rip it and press out the crease. Then put in a 


new hem. The most satisfactory way to hem a gar- 
ment is as follows: Have some one mark the correct 
hem line vdth chalk or pins, using a yardstick and 
measuring from the floor. Turn up the hem and baste 
it close to the fold. Mark the width of the hem with 
chalk or pins and trim off the excess. Then flnish the 
hem, choosing the method best suited to the fabric. 
The pictures on this page show a number of standard 
finishes. If it is necessary to face a hem follow the 
method illustrated on page 115. On children’s dresses 
a tuck set into the wrong side of the hem pro^’ides two 
or three extra inches which can be let down later. 


HEM FINISHES TO SUIT VARIOUS FABRICS 



The edge-stitched hem is good on firm but not bulky materials. SUp-stitching makes a fine hem for fine fabrics. Pick up only a 
toread or two of the garment and then run the needle along in the fold of the hem about one-half inch. Catch (or cat) stitching 
a raw or pinked edge is excellent on firm heavy wools that do not fray. A rolled hem, whipped or slip-stitched, provides a 
aainty finish for sheer materials. Machine stitching close to the edge makes rolUng easier. In doing a decorative scalloped hem, puU 
the blanket stitch tight and move the needle from stitch to stitch inside the lower fold. 
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SEWING ON BUTTON 


MAKE BUTTONHOLES AND DO 

Making bound buttonholes may seem to be a 
difficult task. With practise and care, however, 
you can learn to make buttonholes that look 
professional. Mark the desired length on the 
garment, using a short basting stitch. Then pro- 
ceed as in the panel of pictures at the left. The 
binding piece is cut square with the grain of the 
cloth. The top picture shows this piece piimed 
and basted to the right side of the garment; the 
grains should match. The basting serves also as 
a marking. Stitch by machine or else backstitch 
by hand. Turn the piece through to the wrong 
side and adjust. Pleat and oversew the ends. 
Sew around the binding, keeping the stitches 
invisible on the right side. Usually a garment 
edge bearing buttonholes is faced. Slash facing 
at the buttonhole, turn in edges, and hem them 
to the buttonhole. If there is no facing, finish 
binding edges with overcasting. 

Worked buttonholes call for careful hand 
work. The panel at the right shows the various 
steps. Do reinforcing on the machine or with a 
hand running stitch. Space the buttonhole 
stitches closely and evenly. Work the rounded 
end with buttonhole stitches and the bars at 
squared ends with blanket stitches. 

The pictures below show a number of handy 
procedures. A button sets better m its button- 
holes if it has a shank, which is a sort of stem. 
A pin or a match may be used to make slack to 
form the shank. Tuniing a belt with a bodkin, as 
illustrated, means that both ends are open. 
Turn the raw edges in, according to the shape of 
belt ends desired, and slip-stitch them together. 
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TURNING- BELTS AND BANDS 





The text explains how to make the bound and worked buttonholes 
pictured on this page. A match piaced over a button before it is 
sewed on makes the thread form a shank. A few twists of thread 
around the shank stiffen it. Turning a stitched band is eas^ if 
the ends from the stitching are threaded into a bodkin and tied. 
Make worked ioops with buttonhoie twist. Serin with two or 
three loose stitches (1) and cover with blanket stitch (2) to make 


a book eye (3) or a button loop (4). Belt slides may be tailored 
(1), blanket stitched (2), or hand crocheted (3). To hand ^ 
a belt slide, fasten thread to the garment and pull up a loo^ 
your thumb in loop at (A), your forefinger at fS). Start a imw 
loop (C) with your middle finger. (Hold needle in your oth®' 
hajid.) Pull up new loop (C) to close first loop (A-B) and repeat. 
To finish draw thread through the last loop and fasten to garment. 
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SEWING MACHINE 



A true bias is the diagonal of a square. The three pictures at the top explain how to fold material to find the true bias, how to cut 
the strips, and how to seam them together. Press the seams open. If the fabric is of average thickness or is bulky use a single bind- 
ing. If it is lightweight fold the bias strip and apply it double. Facings too may be applied single or double. The modern method of 
facing a hem, shown above, gives a flat facing. Turn under both edges of the facing and press them. Then top stitch the facing to 
the edge of the skirt. Secure the hem with a common hemming stitch or a slip stitch. 


A tiny worked loop of fabric-colored buttonhole twist 
makes an inconspicuous eye for a hook. Worked loops 
and small buttons look well at neck openings and on 
cuffs. Leading with the eye of the needle in blanket- 
stitching worked loops eliminates the risk of splitting 
the loop with the point of the needle. 

Choose belt slides to suit the garment. Slides made 
of narrow stitched bands are best for tailored gar- 
ments. Worked or hand-crocheted slides are daintier. 
Worked slides are long, worked loops. Hand-crocheted 
slides are favorites with professional dressmakers. 

There are two kinds of facings, shaped and bias. 
Shaped facings are part of the garment pattern and 
will not be discussed here. The pictures on this page il- 
lustrate the application of bias facings and bindings. 
These two finishes are similar. In applying a facing, 
however, the seamstress folds back both facing and 
garment at the seam line. In applying a binding she 
turns back only the binding, so that the fold is at the 
edge of the garment. 

A Word About Dressmaking 

To the beginner: Pick out a pattern that has de- 
tailed cutting and making directions. Take care to 
choose a simple style. Some pattern manufacturers in- 
dicate which of their patterns are “easy to make.” 
Measure your figure carefully in order to get the right 


size. Buy an inexpensive, firmly woven cotton in a 
becoming color for your first venture. Avoid stripes, 
plaids, or any other design that may need matching 
at seams. Follow the cutting and sewing directions 
of the pattern faithfully. Press seams as you make 
them; step-by-step pressing is essential. Your pa- 
tience will be well rewarded. 

Sewing machine. From the middle of the 18th 
century many inventors in England and the United 
States tried to make machines that would imitate the 
movements of the needlewoman’s fingers. The funda- 
mental principles of the successful sewing machine 
were specified as early as 1790 by the Englishman, 
Thomas Saint, who patented a machine for sevung 
leather but made no practical use of it. In 1830 
Barthelemy Thimonnier, a poor French tailor, patent- 
ed a machine, using it for sevdng army clothing. In 
1831, Avhen he had 80 such machines in use in Paris, an 
angry mob wrecked the machines, Thimonnier barely 
escaping with his life. He died in poverty in 1857 after 
years of struggle to get his machines adopted. 

Between 1832 and 1834 Walter Hunt, a Quaker, 
built in his New York shop a machine “for sewing, 
stitching, and seaming cloth.” His machines could 
not do curved work or sew a seam more than a few 
inches without readjusting the cloth. 




INGENIOUS ACCESSORIES FOR THE MODERN SEWING MACHINE 



1. When used for pleating, the ruffling attachment automati- 
cally tucks material into pleats and stitches them down. 2. The 
flat darner is used to stitch across a hole first one way, then 
the other, while the material is held taut in an embroidery 
hoop. The result is a strong clothlike dam. 3. The but- 
ionboler automatically forms buttonholes of many sizes. The 


only hand operation is slitting the cloth. 4. The zipper foot at- 
tachment allows an operator to stitch close to the edge of a 
metal slide fastener. 5. The cording foot stitches along the left 
side of the raised cord, permitting material to hang over the 
left-hand edge of the table. 6. The rotary knife of the pinking 
attachment cuts cloth in a wavy line which prevents raveling. 
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THE SECRETS OF THE SEWING MACHINE 



I OSCILLATING HOOK _ j 

The motion of the bent shaft — turned by the ■wheel and motor — is changed by 
cams and levers into the up-and-down motion of the needle bar, the to-and-fro 
movement of the feed dog, and the rhythmic swinging of the “oscillating hook.” 
The take-up makes the thread alternately tight and loose as needed; the stitch 
regulator controls the length of the stitch. 


Hunt sold his interest in the machine 
for a trifling sum to George A. Arrow- 
smith, a New York blacksmith; but 
Arrowsmith refused to patent it, fearing 
that it would rob many seamstresses of 
their work. Hunt was a prolific inventor, 
fisting among his productions machinery 
for making nails and rivets, a street- 
sweeping machine, a revolver and a 
repeating rifle, and the safety pin. Even- 
tually he bought back his rights to his 
sewing machine from Arrowsmith, but 
never devoted himself to its perfection 
and never realized any great sum on it. 

So it was not until about the middle of 
the 19th century that substantial prog- 
ress was made toward the practical sew- 
ing machine. 

By that time it was realized that it was 
not necessary for the whole needle to go 
through the cloth for each stitch; and 
the machine needle, with an eye near the 
point, and the “lock stitch” — such as are 
in use today — ^had appeared. The lock 
stitch makes use of two threads. The first 
thread, passing through the eye of the needle, is 
pushed down with the needle through the cloth, and 
forms a loop below. The other thread, underneath the 
cloth, is carried through the loop by a shuttle, thus 
“locldng” the stitch. 

Such a needle was combined with the lock stitch in 
a machine patented in 1846 by Elias Howe of Massa- 
chusetts. This was the first really practicable sewing 
machine, but it could sew only straight seams, and 
the seams could not be longer than the baster plate. 


The needle moved back and forth horizontally instead 
of vertically, as in our modern machines. Howe and 
his machine were denounced by garment workers and 
tailors, who feared it would deprive them of their 
means of fivefihood. But gradually his machine came 
into use, and in 1854 the courts sustained him in a 
long legal fight over patent rights. For about 25 years 
Howe collected royalties on every machine made, and 


thus was lifted from poverty to a fortune of more 
than $2,000,000 (see Howe, Elias). 

One of the defects in the early inventions even in 
Howe’s first machines, was that the cloth had to be 
“fed” by hand. John Bachelder devised the first 
machine combining the horizontal table with a con- 
tinuous feeding device that would sew any length of 
seam, and patented his improvements in 1849. He 
used a leather belt set with small steel points to carry 
the material along. The greatest improvement was 
made by Alien B. Wilson, a Mich- 
igan cabinetmaker, who in 1854 
patented his “four motion feed,” 
employed in almost all machines 
today. This device consists of a 
toothed metal plate which moves 
forward, carrying the cloth with 
it, then drops out of contact with 
the cloth, moves back, and rises to 
push the cloth forv^ard. 

Meanwhile, Isaac M. Singer had 
invented the first “rigid arm” sew- 
ing machine, and had made impor- 
tant improvements in the shuttle. 
He finally obtained a patent after 
a long lawsuit with Howe. James 
Gibbs invented a “chain stitch” 
machine, later improved by James WiUcox of Phila- 
delphia. In this machine the loop of each stitch passes 
through and secures the loop of the previous stitch. 

These early machines have been developed to such 
an amazing extent, both for home and factory uses, 
that today there are machines for serving almost every 
conceivable article of clothing, upholstery, embroi- 
dery, canvas, leather goods, etc., some of which run as 


HOW 



The three pictures above show how the upper thread catches up the lower to make the 
famous “lock stitch,” the shuttle passing through the loop ia the upper thread each 
time the needle comes down. As the needle rises, the take-up draws the thread taut, 
pulling the stitch up into place between the layers of material being sewn. Poor adjust- 
ment of the tension on the thread may cause the stitch to be improperly made, or the 
thread may even be broken or snarled. 
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fast as 5,000 stitches a minute. There are machines 
for making buttonholes and others for sewing on 
buttons. There are machines for faggoting, feather- 
stitching, pattern stitching, hemstitching, smocking, 
ruffling, tucking, side and box plaiting, basting, and 
quilting. There are single and double needle machines, 
and those with four, six, and eight needles for the 
making of gloves. 

Of these special machines the most important is 
the shoe-sewing machine (see Shoes). The house- 
hold type too has been improved and modified, chiefly 
in order to carry special attachments, until now the 
same machine can handle a great variety of work. 
Both industrial and domestic machines are now com- 
monly run by electric motors. They were introduced 
in 1889. The United States leads the world in the 
manufacture of sewing machines. Its output goes to 
the remotest parts of the globe. 


Shad. The American, or common, shad, weighing 
from three to six pounds, is an important food fish. It 
is also prized for its roe (eggs). It lives deep in the 
Atlantic Ocean, but in spring it swims up coastal 
rivers to spawn. During these runs, milhons of pounds 
of shad are caught with nets. The chief fisheries are 
on Chesapeake Bay, Delaware Bay, and North Caro- 
lina sounds and on the Hudson, the Potomac, and 
the Connecticut rivers. In 1871 shad were introduced 
into the Pacific Ocean and they are now caught com- 
mercially in the waters ofif California, Oregon, and 
Washington. 

Shad belong to the herring family but are larger 
and have deeper bodies than the typical herring. The 
American shad has the scientific name A/osa sapidis- 
sima. Two other species, the allice shad and the 
twaite shad, are found in the eastern Atlantic and 
in the Mediterranean Sea. {See also Ksh.) 


SHAKESPEARE— LIFE, His ART, and His TIMES 


S hakespeare, William 
(1564-1616). Most of the 
important known facts about 
Shakespeare’s life are con- 
tained m the brief summary 
on the next page. We also 
know the dates when his plays 
were first published and the 
approximate times when they 
were composed. Scholars dig- 
ging in old records have 
brought to light a few other 
items relating to his pur- 
chases of property, places of 
residence, and lawsuits, none 
of them very interesting or 
important. All that we have 
beyond this meager body of 
recorded fact is a mass of leg- 
end, traditions, and conjec- 
ture, often plausible enough, 
but not resting on documen- 
tary evidence. 

Why do we know so little 
about so great a man? Why 
did no one attempt to write 
his life until nearly a hundred 
years after his death? There 
is no mystery about it, as 
many think. The explanation 
is that the lives of authors excited no curiosity in his 
time. We know more about Shakespeare than we do 
about most of his contemporaries, unless they were of 
the nobility. If to the known facts we add plausible 
tradition and conjecture, we can build up a fairly 
complete narrative of his life. 

The Poet’s Family and Early Life 
William Shakespeare was born in Stratford-on-Avon 
in the sixth year of the reign of Queen Elizabeth I. 
He was the eldest son and third child of John and 


This bust of Shakespeare in the church at Stratford was 
carved by Garret Johnson shortly after the poet’s death. 


Mary (Arden) Shakespeare. 
The day of his birth is not 
known, but he was christened 
on April 26, 1564, and April 
23, the feast of St. George, 
the patron saint of England, 
has long been celebrated as 
his birthday. Ttvo sisters, 
Joan and Margaret, died be- 
fore he was born. The other 
children were Gilbert, a sec- 
ond Joan, Anne, Richard, and 
Edmund, of whom only Joan 
survived him. 

His father was a tanner and 
glovemaker, an energetic 
man, who was for years an 
alderman of Stratford and for 
a term high bailiff or mayor. 
John Shakespeare’s fortunes 
declined toward the end of 
his life, so that when he died 
in 1601 he was able to leave 
William only a little real es- 
tate. Of Mary Shakespeare 
(who died in 1608) we know 
little except that she was of 
better family than her hus- 
band; her father had been 
John Shakespeare’s landlord. 
Stratford-on-Avon is in Warwickshire, a county of- 
ten called the “heart of England,’’ because it is in the 
middle of the kingdom— a beautiful county, even then 
rich in agriculture, though more heavily wooded than 
it is now. The towm was prosperous, clean, and pro- 
gressive. Not far away were the great castles of War- 
wick and Kenilworth, and the Forest of Arden. The 
town was proud of its grammar school, which Shake- 
speare no doubt attended, though when or for how long 
is not known. The tradition is that he was a pupil 



there between his 
7th and 13 th years. 

His studies must 
have been mainly 
in Latin. There is 
no reason to sup- 
pose that his 
schooling was not 
good; all the four 
schoolmasters 
connected with 
Stratford Gram- 
mar School during 
the boyhood of 
Shakespeare were 
graduates of Ox- 
ford University. 

Concerning his 
boyhood years we 
know nothing defi- 
nite, but we can 
safely assume that 
he had a rare op- 
portunity to be- 
come acquainted with the objects of nature, with out- 
door sports and trades, and with the rural folk whom 
he was later to portray vdth such humor. He certainly 
amassed a fund of knowledge then and later, for he 
picked up an amazing stock of facts about hunting, 
hawking, fishing, dances, music, and other arts and 
pastimes, as well as about alchemy, astrology, folklore, 
medicine, and law. His information was of the sort 
which a poet collects, not only from books, but also 
from day-by-day observation and hearsay. 

He Marries and Goes to London 
In 1582, when he was 18, he married Anne Hathaway 
of Shottery, a little village a mile from Stratford. She 
was seven or eight years his senior and, evidently on 
no better foundation than this difference in their ages, 
a tradition arose that they were not happy. 

f^Tiat he was doing be- 
tween 1583 and 1592 is not 
known, though traditions 
exist that he taught school, 
was employed in a lawyer’s 
office, was retainer on a gen- 
tleman’s estate, and traveled 
with a company of players. 

The most famous of the leg- 
ends of this time tells how, 
about 1584, he and some 
companions were arrested 
for poaching on the estate of 
Sir Thomas Lucy of Carle- 
cote, near Warwick, and 
were forced to leave town. 

The story is accepted by 
some authorities and reject- 
ed by others. Less probable 
is the tradition that he was 


SHAKESPEARE 

in London in 1588, 
holding horses for 
patrons of the the- 
aters in Shore- 
ditch, and was in 
time employed in- 
doors as a servitor 
or callboy. 

At any rate, we 
know that he was 
in London in 1592, 
already recognized 
as an actor and 
pla 3 mTight by the 
time he wms 28 
years old. In that 
year the first lit- 
erary reference to 
him was made by 
Robert Greene, an- 
other playwright, 
who accused him 
of borrowing from 
the plays of others. 
Since plague kept the London theaters closed most of 
the time between 1592 and 1594, Shakespeare occupied 
himself with the writing of his earliest sonnets and 
two narrative poems, ‘Venus and Adonis’ and ‘The 
Rape of Lucrece’. Both ‘Venus’ and ‘Lucrece’ were 
printed by a boyhood friend from Stratford, Richard 
Field, and both were dedicated to Henry Wriothesley, 
Earl of Southampton. They were well received by the 
public and helped to establish him as a rising poet. 

His Theatrical Ventures Prosper 
Until 1598, Shakespeare’s theatrical activities were 
apparently confined to the district northeast of Lon- 
don, outside the walls, in the parish of Shoreditch 
adjoining Finsbury Fields, a favorite spot for picnics, 
drills, and athletic sports. There two playhouses — 
the Theatre and the Curtain — were situated. These 

were under the management 
of James Burbage, who was 
the father of Richard Bur- 
bage, the greatest tragic ac- 
tor of the day and Shake- 
speare’s friend. In 1596— 
and probably for some years 
before — Shakespeare was 
living near these theaters 
in Bishopsgate, where the 
great North Road entered 
the city; but some time be- 
tween that year and 1599 
he moved across the river 
to the district called the 
Bankside, where two thea- 
ters, the Rose and the Swan, 
had been built by Philip 
Henslowe, James Bur- 
bage’s chief competitor as a 
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WHERE THE POET LEARNED HIS LESSONS 



In tliis room, with its timbered roof, Shakespeare doubtless learned his “small 
Latine and lesse Greeke”; for this is the old Grammar School, in which Stratford 
boys have been taught from before Shakespeare’s time to the present. 


CHIEF KNOWN FACTS 
OF SHAKESPEARE’S LIFE 

1S64. Born at Stra«ord-on-Avon, Warwickshire, prob- 
ably April 21-23, and baptized, April 26 

1582. License issued for his marriage with Anne Hath- 
away of Shottery 

1583. Daughter Susanna born 

1585. Twins Hamnet and Judith born 

1592. First alluded to in a book, by Robert Greene 

1593. ‘Venus and Adonis’ published 

1594. ‘Rape of Lucrece’ pubUshed 
1596. His son Hamnet dies 

1596. His father is granted a coat of arms 

1597. Purchases Hew Place in Stratford 

1598. Is praised by Francis Meres, who mentions his 
poems and sonnets and names 12 of his plays 

1603. He and his fellow players are honored by James I; 

appointed Grooms of the King’s Chamber 
1607. Daughter Susanna marries 
1609. ‘Sonnets’ published 
1610-13. Retires to Stratford 
1616. Daughter Judith marries 
1616. Dies, April 23, and is buried, April 25 
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theatrical manager. To this district the Burbages also 
moved in 1598 and built the famous Globe Theater — 
so called from its sign, a representation of Atlas supn 
porting the world. With this theater Shakespeare’s 
fortimes were to be connected for the rest of his active 
life. In it he owned a share, which was the source of 
most of his subsequent wealth. 

Meanwhile, in 1597, he had bought New Place, the 
largest house in Stratford, and in the next three years 
he purchased other property there and in London. 
- - - - In the previous year 

his father, probably at 
his suggestion, had ap- 
plied for and been 
granted a coat of 
arms. The arms con- 
sist of a gold shield 
with a gold spear on a 
black bend; above this 
is the crest, a silver 
falcon flapping its 
wings and holding an- 
other spear. The motto 
is A^on sam droid (Not 
without right). From 
this time on, Shake- 
speare could write the 
word “Gentleman” 
after his name. When 
we consider that in 
those days actors were 
classed legally with rogues and vagabonds, we can 
understand his desire to win this standing. 

In 1598 his name first appeared on title-pages of 
printed plays, and in the same year Francis Meres, 
in ‘ Palladia Tamia; Wit’s Treasury’ (a sort of lit- 
erary handbook), praised him as poet and dramatist 
and mentioned twelve of his plaj^s by name in terms 
which prove that his excellence was even then well 
recognized. 



Sketch accompanying the grant of 
arms to Shakespeare’s father tn 
1596. The word “or” means gold. 


Honored as Actor and Playwright 

From about 1602 to 1607 Shakespeare was lodging 
with a French Huguenot wigmaker, Christopher 
Mountjoy, and interesting himself in the love affair of 
his landlord’s daughter. He was later rewarded for his 
efforts by being called as a witness when, in 1612, the 
young husband sued his father-in-law over the daugh- 
ter’s dowry. In 1603, upon the death of the Queen 
in that year, the theatrical company to which he be- 
longed was taken under the patronage of James I as 
the King's Company, and he and his fellow players 
were made officers of the royal household. 

The company with which he was connected as actor 
and playwright was the most successful company of the 
time, known successively as the Earl of Derby’s, the 
Lord Chamberlain’s, and the King’s. In 1608, as 
the King’s Men, the company acquired the Blackfriars 
Theater in the city, a smaller and more aristocratic 
house than the Globe. From that time it alternated be- 
tween the two playhouses. Plays by Shakespeare were 


performed at both theaters, at the court, and in the 
palaces of nobles. After 1603 he probably acted little. 
He appears to have been a competent “character” 
actor. Late traditions assign to him the r61es of 
old Adam in ‘As You Like It’, and of the Ghost in 
‘Hamlet’. A contemporary poet, however, in 1610 
speaks of his performing “kingly parts in sport.” 

In 1607, when he was in his early forties, he may 
have suffered a serious physical breakdown. For years 
he had written two plays a year and sometimes three— 
a prodigious feat of industry even without his work 
as an actor. In the same year his elder daughter 
Susanna married John Hall, a physician, and in the 
following year bore Shakespeare’s first grandchild, 
Elizabeth. Also in the same year, 1607, his youngest 
brother Edmund, who had come to London and had 
become an actor, died at the age of 27. 

Poet-Friends of the Mermaid Tavern 
By this time or not long after, Shakespeare was a 
member of the famous group of men of letters who con- 
gregated at the Mermaid Tavern in Cheapside. The 
club was founded by Sir Walter Raleigh, and Ben Jon- 
son was its leading spirit. Shakespeare was a popu- 
lar member, admired for his talents and loved for his 
kindliness. Thomas Fuller, writing about 50 years 
later, no doubt from hearsay, has an amusing account 
of the conversational tilts of the two poet-friends: 

Many were the wit-combats betwixt him and Ben Jonson; 
which two I behold like a Spanish great galleon and an 
English man-of-war; Master Jonson (hke the former) was 
bmlt far higher m learning; sohd, but slow, m his perform- 
ances. Shakespeare, with the English man-of-war, lesser in 
bulk, but lighter in saihng, could turn with all tides, tack 
about, and take advantage of all winds, by the quickness of 
his wit and invention. 

Jonson, who occasionally criticized Shakespeare 
harshly, nevertheless later wrote a eulogy of him as 
remarkable for its feeling as for its acuteness. In 
it he said : 

Leave thee alone, for the comparison 
Of all, that insolent Greece, or haughty Rome 
Sent forth, or since did from their ashes come. 
Triumph, my Britain, thou hast one to show 
To whom all scenes of Europe homage owe. 

He was not of an age, but for all time’ 

Sweet Swan of Avon! what a sight it were 
To see thee m our waters yet appear. 

And make those flights upon the banks of Thames, 
That so did take Eliza, and our James' 

Death and Burial at Stratford 
Shakespeare retired to Stratford about 1610, but 
London friends continued to visit him. In 1613 the 
Globe Theater burned. This was no doubt a consider- 
able loss, but he was still wealthy. He shared in the 
building of the new Globe. A few months before the 
fire he bought as an investment a house in the fashion- 
able Blackfriars district of London. He died at the 
age of 52, on April 23, 1616. (This is according to the 
Old Style or Julian calendar of his time. Our New 
Style date is May 3, 1616, as explained in the article 
on Calendar.) He was buried in the chancel of the 
I Church of the Holy Trinity in Stratford. 






This view of the chancel of Holy Trinity Church shows, in the wall at the left, the Shakespeare monument with the bust which is re- 
produced in closer view on a previous page- The poet’s gravestone is in the pavement inside the rail at the left. 


A stone slab — a reproduction of the original one, 
which it replaced in 1830— marks his grave. It bears 
the curious inscription, perhaps VTitten by himself : 

Good frend for Iesvs .sake for be a re. 

TO Dice THE DVST ENCLOASED KARL*. 

BlESE be f MAN ^ SPAREF THE 5 5TONES 

AND CVRST BE HE ^ MOVES MY BONES* 

On the north wall of the chancel is a monument, con- 
sisting of a portrait bust enclosed in an architectural 
frame, over an inscription in Latin and English, per- 
haps ■written by his son-in-law Dr. Hall. This bust 
and the engra'ving by Martin Droeshout, prefixed to 
the First Folio edition of his plays (1623), are the 
only pictures of the poet which can be accepted as 
authentic likenesses. Aubrey, an Oxford don, ■writing 
65 years after the poet’s death but e^vidently using 
information furnished him by the son of one of Shake- 
speare’s fellow-actors, described him as “a handsome, 
well-shaped man, very good company, and . of a very 
ready and pleasant smooth ■wit.” 


Shakespeare’s will, which sundves, bequeathes most 
of his property to Susanna and her daughter, leaves 
small mementoes to friends, and mentions his ivife 
only once, bequeathing her his “second-best bed” 
with its furnishings. Much has been ivritten about 
this odd bequest; but there is little reason to suppose 
it was a slight. Indeed, it maj* well have been a spe- 
cial mark of affection, for the “second-best bed ” was 
probably the bed of William and Anne; the best bed 
was reserved for guests. At any rate, his wife ■was 
entitled by law to one-third of her husband’s goods 
and real estate and to the use for life of his chief 
dwelling-house. She died in 1623. 

The will contains three signatures of the poet, and 
these, ■with three others, are the only known speci- 
mens of his handwriting in existence, unless we ac- 
cept as genuine some lines in the manuscript play of 
‘Sir Thomas More’ which certain experts believe to 
be his. The first signature on the -^vill is reproduced 
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He appears to have spelled his name in various 
ways; his father’s papers show some 16 spellings, of 
which Shakspere, Shaxpere, and Shakespeare are the 
most common. 

The Controversy about His Authorship 

The outward events of Shakespeare’s life seem so 
prosaic that many persons have found it impossible to 
believe that such a man could have been the author of 
the plays. They cannot accept the idea that a man 
so industrious, sober, and even middle-class in his 
ways, steadily accumulating wealth, and providing for 
his family, could have known such heights and depths 
of passion. They feel that his contemporaries showed 
strangely little realization of his greatness. Some be- 
lieve that the Stratford boy who had so little schooling 
could never have acquired knowledge of the profes- 
sions and of the aristocratic sports of hawking and 
hunting, or acquaintance with the speech and manners 
of the upper classes. 

So, for about a hundred years, there has been a per- 
sistent effort to prove that Shakespeare did not write 
the plays, with many attempts to prove that someone 
else did. The author most often named was Francis 
Bacon, and the Bacon-Shakespeare controversy has 
filled a numerous library of books. After the Baconian 
theory became less popular, the Earl of Oxford and 
other men were brought forward, until nearly every 
famous Elizabethan has been named as author. Some 
theorists have even maintained that “Shakespeare” is 
merely a pseudonym for a syndicate of poets. 

But such persons have not satisfactorily explained 
the fact that Shakespeare’s contemporaries— Meres, 
for example, in 1598 and Jonson in 1623— did recog- 
nize his worth both as a man and as a writer. And 
to hold that an obscure boy could not have become 
the Shakespeare we know is to ignore the mystery of 
genius. His knowledge, remarkable as it is, is not in 
general of the kind acquired in school. It is precisely 
the kind a literary genius acquires, because such a 
genius is insatiably inquisitive. For proof of this, we 
need but turn to the example of other writers whose 
educational opportunities were less than those of 
Shakespeare. 

Few scholars take seriously any of the many at- 
tempts to deprive Shakespeare of authorship. They 
feel that the plays are marked by a style so individual 
and inimitable that any competent critic can recog- 
nize it; and this style is found nowhere else. It would 
be hard to name anyone less likely to have written 
them than Bacon, who, great as he was, was certainly 
no poet. 

Is Shakespeare’s Life Revealed in His Sonnets? 

The desire to know more of Shakespeare’s private 
history has led to an unceasing search in his plays 
for hints, without much result. He left, however, 154 
sonnets— published probably against his wishes in 
1609— in which many readers believe he revealed an 
important episode of his life. These have consequently 
attracted more attention than anything else he wrote 
ejccept ‘Hamlet’. They are among the greatest son- 


nets in the language, but popular curiosity about them 
has been largely due to their supposed autobiographi- 
cal significance. They shadow forth, rather than tell, 
a story which, in briefest form, is this: the poet 
loved a younger man of noble rank, who wronged the 
poet by stealing the affections of a mistress and by 
transferring his friendship to another poet, but was 
forgiven. 

Whether these incidents ever happened or are only 
a dramatic invention makes the “problem of the son- 
nets.” This has been comphcated by the attempt to 
discover the originals of the friend, the “dark lady,” 
and the “rival poet.” One faction tries to prove that 
the friend was William Herbert, Earl of Pembroke; 
another, Henry Wriothesley, Earl of Southampton. 
Others have other theories. The best opinion is that 
the sonnets are so impassioned and so detailed that 
they appear to refer to some actual history, but they 
cannot be proved to do so. 

Shakespeare’s few other non-dramatic poems have 
only a literary interest. They are ‘Venus and Adonis’ 
and ‘The Rape of Lucrece’, typical Renaissance works 
of gorgeous imagery, lusciousness, and pagan spirit— 
obviously the work of a young man; a few other son- 
nets, a poem or two, and the 60-odd songs scattered 
through the plays. These last exhibit the finest Eliza- 
bethan qualities in their spontaneity, melody, and 
entrancing rhythms. 

Shakespeare as an Elizabethan 

The era of Queen Elizabeth I (1558-1603) was the 
period when the English Renaissance came into full 
flower. In this period of transition from the Middle 
Ages to modern times, there was a change from an ab- 
sorbing interest in heaven and an after life to an 
ardent interest in nature and man. It was an age of 
curiosity, activity, and courage. Men boldly explored 
the past, the earth, and their own minds. 

At its best the period showed an intellectual and 
physical daring that produced such adventurers as 
Raleigh and Drake, such statesmen as the Cecils, such 
scholar-gentlemen as Sidney, such dreamers as Spen- 
ser, such philosophers as Bacon, such scientists as 
Gilbert, and such poet-psychologists as Shakespeare 
At its worst it was extravagant and brutal. 

Its extravagance show^ed in its manners, dress, and 
speech, which were elaborate and ornate. The language 
was growing like a weed and made all sorts of vild 
growths. And yet for this very reason it was suited 
to poetry. Shakespeare’s vocabulary was the largest 
employed by any English author; but its size is less 
remarkable than its expressiveness. It may be said 
that English idiom reached its peak of raciness and 
stren^h between 1600 and 1610, in the closing years 
of Elizabeth’s reign and the early years of James I, 
when the King James version of the Bible was being 
made, when Bacon was writing his ‘Essays’, and when 
Shakespeare was composing his great tragedies. 

The Elizabethans worshiped learning, but only be- 
cause it made life more interesting. And they looked 
upon literature as only one sort of living, and a poor 
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substitute for action. Like tbe THE LONDON OF SHAKESPEARE’S DAY 


Greeks, they valued physical educa- 
tion as no less important than intel- 
lectual culture. A gentleman should, 
they thought, be able to ride, fence, 
hawk, and hunt; should have mas- 
tered the many dances then in 
vogue; and should know how to 
sing, play an instrument, and ■write 
verses. The age was extremely mu- 
sical; indeed, it saw the beginning 
of modem music. The Elizabethans 
loved the open air, field sports, gar- 
dens, birds, and flowers. Their 
sports were often bmtal, and their 
hqtheadedness reminds one of the 
Italians they admired. One does not 
have to read far in Shakespeare to 
realize how fully, in all these re- 
spects, he was a child of his age. 

Among the English middle class 
then, as always, sturdy morality and 
sobriety were combined ■with inde- 
pendence of spirit. The citizens 
of London were tenacious of their 
rights and did not hesitate to defy 
the court if it became too arrogant. 
But courtiers, citizens, and common 
people foimd common ground in their 
love of the stage, pageantry, and 
poetry. The nobles encouraged and 
supported the actors; they provided 
the processions, masques, and tour- 



naments which the public loved to watch. The extravagance 
of the court was proverbial. They vied ■wdth one another to 
excel in dress, building, la^vish entertainment, and flattery 
of the Queen. 

The Queen as a Symbol of the Age 
The Queen herself was the symbol of the glory of England. 
To her people, Elizabeth I was the embodiment of beauty 
and greatness. How great or little she actually was histo- 
rians are not agreed, but for her people she was Gloriana, 
the Faerie Queene — Juno and Venus and Minerva in one. 
(See Elizabeth I, Queen of England.) 

During her reign, in spite of plague and other calamities, 
the country grew fast in wealth and influence. Although 
moralists rebuked the laxity of morals, the oppression of the 
poor, and the greediness of the nobles, England was still 
Merry England. It had the best inns in Europe, the richest 
and most varied diet, and its people were the best clothed 
and housed. The Queen also typified the position of women, 
who were free and who, like her, conversed, jested, and even 
cursed as the equals of men — just as they do in Shakespeare’s 
comedies. 

The Drama in the Elizabethan Age 
The defeat of the Spanish Armada in 1588 had a profound 
effect upon the popular spirit, con'vdncing sober men that 
England was great and the populace that any Englishman 
could beat six Spaniards. During the decade 1590-1600, the 
nation became intensely interested in its o^wn past, and the 



The chief theater district, Bankside, was on the south 
bank of the Thames. Theatergoers reached it by rowboat 
or by crossing London Bridge. The upper picture (en- 
graved in 1616) shows this famous bridge and the high 
buildings which covered it. The lower picture (engraved 
20 years later) shows Bankside in the foreground, with the 
Globe Theater (numbered 37) and the Bear Garden (38). 
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playwrights catered to this patriotism by writing 
chronicle or history plays— great sprawlmg dramas 
telling the stones of the English kings. Shakespeare 
■wrote ten of them. And the same interest spread to 
the history of the nations of the Continent, ancient 
and modem. 

When Shakespeare arrived in London, he found the 
theater and drama in a lusty condition. The love of 
the stage amoimted to a craze, and plays were shrewdly 
calculated to appeal to the popular taste. The popu- 
larity of the theater resembled, in fact, that of the 
motion picture today. The first public playhouse had 
been opened a few years earlier, in 1576. The group 
of talented men Imown as the University Wits had al- 
ready developed new types of plays out of old forms 
and had learned much about what the public w^anted. 

The dramatic authors of the time were practical 
men, bent on malving a living. They might boast of 
their learning, but they were more eager to fill the 
theaters than to please the critics. The consequence 
was that the drama, almost from the start, was a popu- 
lar art and not, as in France, a learned and classical 
art. Shakespeare harbored no fancy notions. He wrote 
his plays to be acted, not to be read. He worked 
with his ear close to the ground and he was quick to 
detect changes in popular taste. He took whatever 
forms were attractmg attention and made them bet- 
ter. He borrowed his plots, perhaps to save time, and 
even paraphrased passages from other authors. 

A theatrical author in those days was likely to be 
also an actor and producer. He joined a company and 
became its playwright, selling his manuscripts to it 
and retaining no personal rights in them. Revision 
and collaboration were common, perhaps because the 
demand for plays was so great that it could never be 
adequately supplied, and such methods saved time. 
The reason why no manuscripts of Shakespeare— with 
the possible exception of a scene of the ‘Sir Thomas 
More'— and very few of other dramatists have sur- 
vived is that plays were mitten, not to be printed, but 
to be played. They were, in fact, hardly considered 
literature at all. 

A company of players was a cooperative organiza- 
tion sharing profits. Because its members had indi- 
vidually no legal or political rights, each company 
sought a patron among the rich nobles, became nomi- 
nally his “servants” or “men,” and received his pro- 
tection. A company consisted usually of eight or ten 
men, who took the main roles and employed other 
actors as these were needed. Boys took the female 
roles, for women did not appear on the stage. 

The Elizabethan Theater 

The theaters were of two sorts, public and private. 
The former were usually round wooden structures, 
with three stories corresponding to the three galleries 
inside. The private theaters were commonly square, 
but of the same general design, except that they were 
entirely roofed over. The pit of the public theaters, 
corresponding to the modem orchestra, was not roofed. 
It had no seats and its occupants were slangily called 


“groundlings” because they stood on the ground 
Admission to the pit was usually a penny; admission 
to the galleries, boxes, and stage cost more. Perform- 
ances were given in the afternoon. 

The main stage of the Globe Theater, for which 
most of Shakespeare’s plays were written, was a plat- 
form about 40 feet wide projecting 27 feet into the 
pit, with a roof of its owm. Behind it Avas a recessed 
inner stage, which could be concealed by curtains 
Above the inner stage was a second inner stage, -uith 
curtains and a balcony; and above that, a music 
room, the front of Avhich could be used for dramatic 
action. On top of the stage roof was a structure called 
the “huts,” with hoists for raising and lowering actors 
and properties. On days of performances a flag was 
floAvn from a turret above the huts. 

It is often said that the Elizabethans used no scen- 
ery, but there is reason to believe that their stage was 
by no means bare. We laiow that they used “hea'vj’ 
properties” and hangings and that their settings were 
often elaborate. Their costxunes, which were as a rule 
in the fashion of the time, 'U'ere sumptuous. 

Exactly how the stage was used is still a matter of 
debate. It is ob-vious, however, that in general the 
outer stage was used for outdoor scenes and mass ef- 
fects; the inner, for interiors and intimate scenes and 
as a background; the upper, for elevated scenes, as at 
•windows or on walls. All three stages could be used 
in any combination. 

Influence on Shakespeare’s Methods 

This stage affected Shakespeare’s technique in vari- 
ous ways. Perhaps the most important is that it was 
so free or “plastic” that it permitted a rapidity of 
changes and of action hardly possible on our stage, 
‘Antony and Cleopatra’, for example, has more than 
40 scenes. Another is that the outer stage, projecting 
into the audience, encouraged oratory; this suggests 
a reason for the long and impassioned speeches so 
usual in his dramas. The absence of women actors 
made the disguises of women as men seem less unnatu- 
ral than we find them. The absence of stage lighting 
and of a roof accounts for the multitude of speeches 
suggesting time, season, and weather. There are more 
than 40 such references in ‘Macbeth’. The intimacy 
of actor and audience, the mixture of classes in the 
theater, and the proximity of the “groundlings” to 
the stage explain why nearly aU the plays contain 
scenes and speeches designed to appeal to all sorts of 
people — from horseplay to philosophy, from grossness 
to exquisite poetry. 

For this theater Shakespeare ■wrote at least 37 
plays. The chief sources from which he took his plots 
were Plutarch’s ‘Parallel Lives of Rlustrious Men’, 
Raphael Holinshed’s ‘ Chronicles of England, Scotland, 
and Ireland’, and certain Italian mvelle, or short 
tales. A few plays he borrowed from older dramas, 
and one or two from English stories. But what he did 
■with his borro'wings is more important than his bor- 
rowing. In brief, if his original gave him w'hat he 
needed, he used it closely; if not, he changed it, and 
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THE STAGE OF THE GLOBE PLAYHOUSE 



This reconstruction by John C. Adams shows a typical Elizabethan stage with its 
four-story stagehouse. Action took place mostly on the first two levels. 


his changes are a chief mark of his 
ability as a playwright. 

Shakespeare as Dramatist 

Thus far, we have been concerned 
with the facts about Shakespeare. But 
when we turn to a consideration of his 
place in literature, such facts have little 
to do with our appreciation. Shake- 
speare ■wrote his plays to give entertain- 
ment; and it is possible to kill our 
enjoyment of his art by too much atten- 
tion to his life, his times, and the prob- 
lems of his text. He can be enjoyed 
at home or in the playhouse without 
our knowing any of these things. 

There are difficulties, however, in 
the way of this enjoyment. He wrote 
300 years ago and his language is nat- 
urally somewhat different from ours, 
containing words we may not know. 

Besides, he wrote in verse, and verse 
permits an imaginative use of words 
that taxes the mind of an unimagina- 
tive reader. His plays are, moreover, 
often fanciful; and matter-of-fact per- 
sons, used to modern realism, are of- 
fended by their improbability. For all 
these reasons, readers may find him 
difficult. But perhaps the worst handi- 
cap to enjoyment is the notion that he 
is a “classic,” a miter to be approached 
mth awe, to read whom one has to be 
learned and solemn. 

Reading the Plays for Enjoyment 

The way to escape this last difficulty 
is to remember that Shakespeare -wrote 
his plays for the public, many of whom 
were less intelligent and less educated 
than we. They looked upon him as an 
amusing, exciting, and lovable enter- 
tainer, rather than as a great poet. If 
we will but try to read him as they 
listened to him, for excitement and enjoyment, we 
shall lose self-consciousness and most of the surface 
difficulties will vanish. 

We must never lose sight of the fact that the plays 
were written to be performed, not to be read. It is 
therefore important to see exactly what happens in 
the plays and why. The more we study his plots, the 
more we realize that Shakespeare is a masterly play- 
wright. He not only constructed his plays ■with care 
but seldom admitted a speech that did not forward 
the action or develop character or aid the imagination 
of the spectator. It is well to read the plays twice; 
first rapidly for the story, and again for details and 
fuller understanding. It really pays, too, to study his 
language, because it is truly wonderful in expressive- 
ness and concentrated meaning. An edition that has 
good explanatory notes is for this reason an aid to 
the enjoyment of the plays. 


As for the improbability of his plots, we must re- 
member that he belonged to an age which was romantic 
and poetic. People had not lost the power of making 
believe. They did not go to the theater to see scenes 
like those of real life, but to be carried away into 
other times and places or into a land of fancy. Today 
the imaginative reader loves him for the same reason. 
There were really no such places as his Bohemia or 
Illyria or Forest of Arden, though the names were 
real. He has never been equaled in the invention of 
supernatural creatures— ghosts, witches, and fairies. 

And yet Shakespeare’s art, like aU great art, is 
realistic in the sense of being true to life. However 
fantastic his plots may seem, as in 'Lear’, 'Midsum- 
mer Night’s Dream’, and 'The Tempest’, they are 
at bottom powerfully and eternally true. However 
unusual his characters may seem at first, they are 
often more revealing and instructive than persons in 
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real life. His Hamlet is more famous than any but a 
few real persons; his Brutus, Cleopatra, and Macbeth 
have supplanted in oim minds the real men and women 
they represent. 

Characters That Will Live Forever 

For the general reader the greatest fascination lies 
no doubt in his plots and characters. No one has 
ever excelled him in creating persons who seem alive 
^nd three-dimensional, who live in the mind as warmly 
as one’s intimate friends. His greatest glory is, of 
course, his portrayal of his great heroes, and yet his 
ability to make minor characters live is quite as re- 
markable. As a test of his powers of portrayal one 
might take the fact that he drew more than twenty 
young women, all of about the same age, the same 
station in life, and the same social background, and 
yet made them as different and as lovable as any 
twenty girls in real life. And the same might be said 
of his elderly women, men of action, churchmen, kings 
and villains, dreamers, fools, and bumpkins. 

To his contemporaries, Shakespeare was only one of 
half a hundred playwrights who provided excitement 
and entertainment. Of these, Ben Jonson, George 
Chapman, Thomas Dekker, Thomas Heywood, John 
Webster, John Ford, Philip Massinger, Thomas Mid- 
dleton, John Fletcher, or Francis Beaumont may at 
times have seemed liis equals. For he played a part in 
a very vigorous literary movement, so rich in talent 
that any one member might be obscured. This fact, 
however, makes all the more notable his gradual sur- 
passing of his contemporaries and their decline in repu- 
tation. Excellent dramatists though they were, they 
have all but disappeared from the stage and are read 
chiefly by students who wish to acquaint themselves 
with the literary background of Shakespeare. 

If we seek the reason for this enduring appeal of 
Shakespeare, we shall find that both his knowledge 
of humanity and his mastery of the art of poetry were 
greater than those of any other man. But just as the 
world took time fuUy to realize his greatness, so must 
we. Many men spend their lives reading and study- 
ing him, for he is inexhaustible. And yet not much is 
gained by assuming, as too many do, an attitude of 
awe and worship toward him. The best way to ap- 
proach him is the one he woifld have liked: as a wise, 
humorous, friendly person, who loved mankind, nature, 
and poetry. 

His Poetic Excellence 

As for his poetry itself, it is hard to say anything 
about it in a few words. One fact is suggestive: no 
other writer in the world is so quotable or so often 
quoted. His ability to express thought and feeling in 
words of beauty or power is unexcelled. There was 
apparently nothing that he could not fit to words or 
fit words to. And in all the technical skills of the poet 
—rhythm, sound, image, and metaphor— he remains 
the greatest of craftsmen. And, finally, his range is im- 
mense, ex-tending from the wildest word play to the 
sublimest eloquence, from the homeliest speech of com- 
mon men to the subtlest language of the philosopher. 


The meter of his plays is the unrhymed iambic pen- 
tameter called “blank verse.” This was first used in 
Italy. It was adopted by English poets in the reign 
of Henry VIII and developed as a dramatic verse- 
form by the University Wits, especially Marlowe. 
From these, Shakespeare took it and perfected it. He, 
with Milton, was mainly responsible for making it 
the greatest meter in English. Blank verse is finely 
adapted for use in poetic drama, because it is far 
enough removed from prose without being too far re- 
moved. Rhymed verse seems too monotonous and 
artificial; blank verse is more ordered, swift, and noble 
than prose and yet is at the same time so flexible that 
it seems almost as natural as prose, if it is written by 
a master. (See also Poetry.) 

Examples of His Art 

To gain an impression of Shakespeare’s power and 
variety, read such passages as Prospero’s speech in 
‘The Tempest', Act IV, Scene i: 

Our revels now are ended. These our actors, 

As I foretold you, were all spirits, and 
Are melted into air, into thin air; 

And, like the baseless fabric of this vision. 

The cloud-capp’d towers, the gorgeous palaces. 

The solemn temples, the great globe itself, 

Yea, all which it inherit, shall dissolve 
And, like this insubstantial pageant faded. 

Leave not a rack behind. We are such stuff 
As dreams are made on, and our little life 
Is rounded with a sleep. 

And then Lorenzo’s speech in the last act of 'The 
Merchant of Venice’: 


How sweet the moonlight sleeps upon this bank! 
Here will we sit and let the sounds of music 
Creep in our ears. Soft stillness and the night 
Become the touches of sweet harmony. 

Sit, Jessica. Look how the floor of heaven 
Is thick inlaid with patines of bright gold. 
There’s not the smallest orb which thou behold'st 
But in his motion like an angel sings. 

Still quiring to the young-ey’d cherubims; 

Such harmony is in immortal souls; 

But whilst this muddy vesture of decay 
Doth grossly close it in, we cannot hear it. 


Then compare other great passages, such as Shylock’s 
“Signior .^tonio, many a time and oft,” Mercutio’s 
“0, then, I see Queen Mab hath been with you,” Rick- 
ard II’s “No matter where; of comfort no man speak,” 
Hamlet’s “How aU occasions do inform against me,’ 
Claudio’s (in ‘Measure for Measure’) “Ay, but to die, 
and go we know not where,” Othello’s “Soft you, a 
word or two before you go,” Jaques’s “A fool, a fool! 
I met a fool i’ the forest,” Macbeth's “We have 
scotch’d the snake, not kill’d it,” and Cleopatra’s 
Give me my robe, put on my crown.” 

Note how each speech is characteristic of the 
speaker and of no one else; each is intensely moving; 
each is supreme in rhythmical flow and force; and yet 
aU are in the same basic pattern. To make such a 
comparison is a fine exercise in taste and feeling. To 
learn these passages by heart is to provide oneself 
with a friendly and fa mili ar joy in great speech for 
the rest of one’s life. 


WHAT THE WORLD HAS SAID OF SHAKESPEARE 


The Wonder of Our Stage 

Soul of the age! 

The applause, delight, the wonder of our stage! 
My Shakspere, rise! I will not lodge thee by 
Chaucer, or Spenser, or bid Beaumont lie 
A little further, to make thee a room: 

Thou art a monument without a tomb. 

And art alive still while thy book doth live 
And we have wits to read and praise to give. 

— Ben Jonson (15737-1637) 

Great Heir of Fame 

What needs my Shakspere for his honored bones 
The labor of an age in piled stones? 

Or that his hallowed relics should be hid 
Under a star-ypointing pyramid? 

Dear son of memory, great heir of fame. 

What need’st thou such weak witness of thy name? 

— John Melton (1608-1674) 

Needed Not the Spectacles of Books 
He was the man who of all modem, and perhaps 
ancient poets, had the largest and most comprehen- 
sive soul. All the images of nature were stUl present 
to him, and he drew them, not laboriously, but 
luckily; when he describes anjd,hing, you more than 
see it, you feel it too. Those who accuse him to 
have wanted learning, give him the greater com- 
mendation: he was natmally learned; he needed 
not the spectacles of books to read nature; he 
looked inwards, and found her there. 

—John Dryden (1631-1700) 

Nature Speaks through Him 
If ever any author deserved the name of an origi- 
nal, it was Shakespeare. . . . The poetry of Shake- 
speare was inspiration indeed; he is not so much an 
imitator, as an instrument, of Nature; and 'tis not 
so just to say that he speaks from her, as that she 
speaks through him . . . every single character in 
Shakespeare is as much an individual as those in 
life itself. 

—Alexander Pope (1688-1744) 
A Forest of Endless Diversity 
The work of a correct and regular writer is a 
garden accurately formed and diligently planted, 
varied with shades and scented vdth flowers. The 
composition of Shakespeare is a forest, in which 
oaks extend their branches, and pines tower in the 
air, interspersed sometimes with weeds and bram- 
bles, and sometimes giving shelter to myrtles and 
to roses; filling the eye with awful pomp, and 
gratifying the mind with endless diversity. 

—Samuel Johnson (1709-1784) 

How He Affected Goethe 
I do not remember that any book, or person, or 
event in my hfe ever produced so great an effect 
upon me as Shakespeare’s plays. They seem to be 
the work of some heavenly genius. 

—Johann Wolfgang Goethe (1749-1832) 

A Royal Stage 

The stage in Shakespeare’s time was a naked 
room with a blanket for a curtain, but he made it 
a field for monarchs. 

— Samejel Taylor Coleridge (1772-1834) 


Nobility of His Teachings 
Shakespeare strengthens virtue, kills selfish and 
mercenary thoughts, induces sweet honourable ac- 
tions and ideas, teaches benignity, courtesy, gen- 
erosity, and humanity. 

— Charles Lasib (1775-1834) 

England’s Proudest Boast 
In spite of the sad state Hero-worship now lies 
in, consider what this Shakspeare has actually be- 
come among us. Which Englishmen we ever made, 
in this land of oihs, which million of Englishmen, 
would we not give-up rather than the Stratford 
Peasant? . . . He is the grandest thing we have yet 
done. For our honour among foreign nations, as an 
ornament to our English Household, what item is 
there that we would not surrender rather than him? 
Consider now, if they asked us. Will you give-up 
your Indian Empire or your Shakspeare, you Eng- 
lish; never have had any Indian Empire, or never 
have had any Shakspeare? Really it were a grave 
question. Official persons would answer doubtless 
in official language; but we, for our part too, should 
not we be forced to answer: Indian Empire, or no 
Indian Empire; we cannot do without Shakspeare! 
Indian Empire will go, at any rate, some day; but 
this Shakspeare does not go, he lasts forever with 
us; we cannot give-up our Shakspeare! 

—Thomas Carlyle (1795-1881) 

Variety of His Characters 
Highest among those who have exhibited human 
nature stands Shakespeare. His variety is like the 
variety of nature, endless diversity, scarcely any 
monstrosity. The characters of which he has given 
us an impression, as vivid as that which we receive 
from the characters of our own associates, are to be 
reckoned by scores. Yet in all these scores hardly 
one character is to be found which deviates widely 
from the common standard and which we should 
call very eccentric if we met it in real life. The 
silly notion that every man has one ruling passion, 
and that this clue once known unravels all the 
mysteries of his conduct, finds no coimtenance in 
the plays of Shakespeare. There man appears as 
he is, made up of a crowd of passions, which con- 
tend for the mastery over him and govern him in 
turn. . . . Admirable as he is in aU parts of his art, 
we most admire him for this — that while he has left 
us a greater number of striking portraits than all 
other dramatists put together, he has scarcely left 
us a single caricature. 

— Thomas Babington Macaulay (1800-1859) 

A Treasure for AU Time 
... a thousand years hence a world of new read- 
ers will possess a whole library of new books, as we 
ourselves do, in these volumes old already. 

—Nathaniel Hawthorne (1804r-1864) 

Practical Christianity 

I have derived more practical Christianity from 
reading Shakespeare’s plays and seeing them en- 
acted than from any sermon I ever heard preached. 

— Charles Kingsley (1819-1875) 
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Shakespeare’s faults are many, but they are the 
faults of greatness. His love of words leads him some- 
times to indulge in rant and bombast, puns and quib- 
bles; and haste betrays him occasionally into writing 
nonsense. His less important characters sometimes 
talk affectedly or tastelessly. Like others of his time, 
he can be coarse and even gross, and he occasion- 
ally shocks the reader by his callousness. But most 
of his faults can be counted 
as natural to a writer of his 
period, which was not 
ashamed of our animal na- 
ture, though at the same 
time it was in no doubt 
about our divinity. 

How the Plays 
Came Down to Us 

We owe a great debt to 
the scholars who for more ! 
than 200 years have worked ‘ 
over the text of the plays. 

The reason why they have 
had to do so is mainly that ^ 
the plays were badly print- 
ed and no origmal manu- 
scripts of them survive. 

In Shakespeare’s day 
plays, as a rule, were not 
printed under the author’s 
supervision. In fact, when 
a playivright sold a play to 
his company, he evidently 
lost all rights m it and 
could not sell it to a pub- 
lisher without the com- 
pany’s consent. When a 
play was no longer m de- 
mand on the stage, how- 
ever, the players would 
sometimes make a little 
money by sellmg the man- , 
uscnpt, for plays were ea- 
gerly read by the Eliza- 
bethan public. During 
plague years, when the the- 
aters were closed, and in other times of financial dif- 
ficulty, this was especially apt to occur. Sometimes, 
too, plays were taken down m shorthand, or a dis- 
missed actor would write down the play as well as he 
could remember it and sell it to a stationer. 

About half of the plays of Shakespeare appeared in 
his lifetime in small, cheap pamphlets called quartos. 
Most of these were printed from fairly accurate manu- 
scripts, but a few were in garbled form. In 1623, how- 
ever, seven years after the death of Shakespeare, his 
collected plays were published in a large, expensive 
volume called the First Folio. This contains all his 
plays (except two plays of which he ivrote onl5’- part 
—‘Pericles’ and ‘The Tvo Noble Kinsmen’), as 
well as the first engraved portrait of Shakespeare. 


This edition was authorized by the author’s old com- 
rades, the King’s Players, and consequently has great 
authority in determining what he wrote. Some of the 
plays in it were printed from the “good” quartos, 
and some from manuscripts taken from the playhouse 
Some of these manuscripts, we have every reason to 
believe, were m Shakespeare’s own handwriting Others 
were later copies. Still others, like that from vhich 

‘Macbeth’ was printed,were 
manuscripts which a later 
dramatist had revised 
By studying the lan- 
guage,stagecraft,handwritr 
ing, and printing of the 
peiiod, and by carefully ex- 
amining and comparing the 
different editions, editors of 
Shakespeare have been as- 
certaining, as nearly as thej 
can, what Shakespeare ac- 
tually wrote They haie 
modernized the spelling and 
punctuation of his pla}S, 
supplied them with stagedi- 
rections, explained difficult 
passages, and made the 
works of the poet easier for 
the modern reader to un- 
derstand and enjoy. 

Scholars and Their 
“Detective Work” 

But along with the stu- 
pendous labor of making a 
good text has gone another 
—that of deterimnmg the 
chronology or dates of the 
plays, to help us see the 
grov th of the poet’s genius 
For about half of the plays 
we have no positive in- 
dication of the date of 
composition. The critical 
labor involved has con- 
sisted of an exhaustive ex- 
amination of the plays 
themselves for possible indications in them concernmg 
the dates of their composition, a search for evidence 
on this subject in other books, and the attempt to 
relate the author’s literary work to other events in 
his life. 

The methods of ascertaining the order of the plaj's 
are a kind of fascinating detective work, having to 
do^ with clues, deductions, shrewd reasoning, and 
weighing of evidence, external and internal. External 
evidence consists of actual references in other books; 
internal, of allusions in the plays to external events, 
of verse tests, and of a study of the poet’s imagery 
and figures of speech. 

The verse tests were suggested by the fact that a 
poet, in mastering a verse form, such as blank verse. 
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naturally becomes more and more skilful. It was long 
ago noticed, for example, that in plays known to be 
early, Shakespeare used little prose, much rhyme, and 
certain types of rhythmical and metrical regularity; 
but that, as he grew older, he 
used more prose, less rhyme, 
and greater freedom and vari- 
ety in rhythm and meter. By 
tabulating such technical facts 
in all the plays, scholars have 
obtained evidence which sug- 
gests the dates of plays about 
which external evidence is lack- 
ing. We are thus fairly well 
assured of the order in which 
the plays were written. This 
order is indicated in the ac- 
companying table. 

How Critics Rank the Plays 

A recent investigation indi- 
cates that nine plays are most 
read in American high schools, 
as follows, in descending or- 
der: ‘Macbeth’, ‘As You Like 
It’, ‘Julius Caesar’, ‘Hamlet’, 

‘The Merchant of Venice’, ‘A 
Midsummer Night’s Dream’, 

‘Romeo and Juliet’, ‘The Tem- 
pest’, and ‘Twelfth Night’. 

These are all among the finest, 
and the experience of teachers 
suggests that they are good 
ones to begin with. 

For the sake of providing a 
general view of all the plays, 
however, they are arranged be- 
low in numbered groups indi- 
catmg the order of excellence. 

This ranking of the plays is 
the result of three centuries 
of appraisal, but there is stUl 
no unanimity of opinion con- 
cerning it. Individual critics 
have ranked each of the great 
tragedies as the greatest, and 
some have considered ‘Antony 
and Cleopatra’ and' Coriolanus’ 
as great as the first fom. 

Snnilar differences of opinion 
exist regarding the great com- 
edies. Nevertheless, the ar- 
rangement is interesting and 
instructive. 

Tragedies: (1) ‘ Hamlet’, ‘ Mac- 
beth’, ‘King Lear’, ‘Othello’; 

(2) ‘Antony and Cleopatra’, ‘Coriolanus’, ‘Romeo and Ju- 
liet’, ‘Julius Caesar’; (3) ‘Richard II’, ‘Richard III’, 
'Timon of Athens’; (4) ‘King John’, ‘Titus Andronicus’, 
‘Henry VI’. 

Comedies: (1) ‘The Tempest’, ‘As You Like It’, ‘The 
Winter’s Tale’, ‘The Merchant of Venice’, ‘Twelfth Night’. 


‘Much Ado about Nothing’, ‘Csunbeline’, ‘A Midsu mm er 
Night’s Dream’; (2) ‘The Merry Wives of Windsor’, ‘The 
Taming of the Shrew’, ‘Two Gentlemen of Verona’, ‘All’s 
Well That Ends Well’, ‘A Comedy of Errors’, ‘Pericles’, 
Love’s Labour’s Lost’, "Two Noble Kinsmen ’. 

Histories: (1) ‘Henry TV’ Parts 
1 and 2, ‘Henry V’, ‘Richard H’, 
‘Richard III’, ‘Henry VIII’; (2) 
‘Eiing John’, ‘Henry VI’ Parts 2 
and 3, ‘Henry VI’ Part 1. 

Serious Plats or “Bitter Com- 
edies”: ‘Measure for Measure’, 
‘Troilus and Cressida’ (remark- 
able plays, but their reading can 
wait). 

Tests of Greatness 
What we mean by greatness 
is a very complex question. It 
is probably best answered in 
the end by feeling. ‘King Lear’ 
has a plot that is all but silly 
and contains faults- of taste 
obvious enough, and yet it has 
been generally accounted one 
of the greatest of the trage- 
dies. The reason is that it 
contains sublime poetry, pro- 
found experience, scenes of im- 
utterable pathos, and person- 
ages conceived with a grandeur 
almost unparalleled; and it is 
besides so complex in detail 
and yet so granny simple as a 
whole that it reminds one of a 
Beethoven symphony. It re- 
mains in the mind like a great 
natural upheaval— an earth- 
quake or a tornado. It is some 
such vague but powerful feeling 
about each of the tragedies, 
rather than any logical reason- 
ing, that makes experienced 
critics decide what its rank is. 
And it is some equally general 
feeling of richness that decides 
the rank of the comedies. 

The inexperienced reader has 
to take such judgments onfaith. 
He win read the plays for their 
stories, persons, and poetic 
passages, and he may likp an 
inferior play better than a 
great one. There is nothing to 
worry about in this. The hon- 
est thing is to be true to one’s 
own tastes, and never to pre- 
tend to like what one does not. 
In time, if one continues to 
read and reread, the reasons why one play is con- 
sidered better than another wiU appear. 

Shakespeare’s Four Periods 
In quick review of Shakespeare’s entire output, we 
can say that during his period of apprenticeship— be- 


CHRONOLOGY OF THE PLAYS 

Note; The approximate date when Shakespeare 
WTote each play is given before the title, the date 
of first printing after the title. Many of these 
dates are in dispute, and scholars differ about some 
of them by as much as ten years. The letters (C), 
(H), and (T) show whether the play is a comedy, 
historical drama, or tragedy. 

FIRST PERIOD (1590-1594) 
Apprenticeship 

1590 The Comedy of Errors (C) 1623 

1591 Two Gentlemen of Verona (C) 1623 

1592 Henry VI, Parts 1, 2, 3 (H or T) 1623* 

1593 Titus Andronicus (T) 1S94 
Love’s Labour’s Lost (C) 1S98 

1594 Richard III (H or T) 1697 

*In a mutilated version, ‘Henry VI’ Part 2 was 
published in 1594 and Part 3 in 1595. 

SECOND PERIOD (1595-1600) 
Great Comedies and Histories 

1595 A Midsummer Night’s Dream (C) 1600 
Richard II (H or T) 1697 

1596 Romeo and Juliet (T) 1697 

The Merchant of Venice (C) 1600 
Kin g John (H or T) 1623 

1597 Henry TV, Part 1 (H) 1698 

Part 2 (H) 1600 

1598 The Taming of the Shrew (C) 1607 
Much Ado about Nothing (C) 1600 

1599 Henry V (H) 1600 

The Merry Wives of Windsor (C) 1602 
Julius Caesar (T) 1623 

1600 As You Like It (C) 1623 
Twelfth Night (C) 1623 

THIRD PERIOD (1601-1608) 
Great Tragedies and Better Comedies 

1601 Hamlet (T) (pirated edition) 1603 

(good edition) 1604 or 1606 

1602 All’s Well That Ends WeU (C) 1623 
Troilus and Cressida (C) 1609 

1604 Measure for Measure (C) 1623 
OtheUo (T) 1622 

1605 King Lear (T) 1608 

1606 Timon of Athens (T) 1623 
Macbeth (T) 1623 

1607 Antony and Cleopatra (T) 1623 
*Pericles, Prince of Tyre (C) 1609 

1608 Coriolanus (T) 1623 
♦Perhaps a collaboration. 

fourth period (1609-1613) 
Tragicomedies 

1609 Cymbeline (C) 1623 

1610 The Winter’s Tale (C) 1623 
The Tempest (C) 1623 

1613 *Henry VIII (H) 1623 

♦Two Noble Kinsmen (C) 1634 
♦Perhaps a collaboration. 
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A FIT RESTING PLACE FOR “THE SWAN OF AVON’ 



Reflected txi the placid waters of the Avon River at Stratford is the tower of Trinity Church where Shakespeare lies buried. The 
thousands who visit this spot every year carry away unforgettable memories of its quiet beauty. 


tween his 24th and 30th years— he was learning his 
craft. He imitated Roman comedy and tragedy and 
the styles of Lyly, Kyd, Greene, Peele, and Marlowe— 
his immediate predecessors— and possibly collabor- 
ated with Marlowe and others. Since Senecan tragedy 
or the “tragedy of blood” was in vogue, Shakespeare 
wrote plays in this style; as he wrote chronicle or 
history plays when these became fashionable. 

With ‘Romeo and Juliet’ and ‘The Merchant of 
Venice’, he had mastered the art of both tragedy and 
comedy, and with ‘Henry IV’, the art of history. He 
essayed the comedy of contemporary local manners 
only once and then probably without much heart, in 
‘The Merry Wives of Windsor’, for his favorite style 
was that of romantic comedy. During this second 
period he shows the ease, power, and consummate 
mastery of maturity, and the plays are in general 
sunny, full of fun and joyous poetry. 

With Hamlet, about 1601, his tragic period begins 
and for eight ji-ears his thoughts become darker as he 
probes the problem of evil in the world, at times reach- 
ing an almost desperate pessimism. Even the com- 
edies of this time are bitter. 

In the last period, cultivating a new form originated 
by other dramatists, the tragicomedy or dramatic 
romance, he writes plays of sober coloring but in a 
mood of reconciliation with life. ‘The Tempest’ is 
perhaps the most beautiful and serene of all his plays. 
At the very end he appears to have returned to col- 
laboration, vorking with John Fletcher or another, 
on such plays as ‘Henry VIII’ and ‘Two Noble Kins- 
men’— perhaps because he was growing tired. 


As we look back over this tremendous accomplish- 
ment and try to explain Shakespeare’s popularity, not 
only in England and America, but in other civilized 
nations, we can only say that he has a magic of speech 
and fancy which we can feel but not describe. 

Some Reasons for His Popularity 

His charm is compounded of the “shaping power” of 
imagination, an incomparable witchery of words, anal- 
most godlike tolerance and S5Tnpathy, and a prevailing 
healthiness of mind. No one else has the variety which 
has won for him the name of ‘‘mj'riad-minded.” No 
one else has his warmth of humanity combined ivith 
uncompromising vision of human villainy and rever- 
ence for human heroism. 

He recognizes evil, but believes that man can over- 
come it. As he says, “we are mixtures of good and 
evil”; and the astonishing reality of his people lies 
partly in the fact that, like real people, they can be 
great and yet foolish, bad and yet likable, good and 
yet faulty. He appears really to have believed that 
“it takes all kinds of people to make a world,” and 
to have found even fools, knaves, and madmen so 
fascinating that he would not have voted them out of 
existence if he could. 

Solemn folk have therefore accused him of haying 
no convictions, no social conscience, no general beliefs, 
no philosophy. They forget that he had something 
rarer and more precious; an infinite tolerance and 
charity. We do not know what his religion was, but 
we must be blind not to see that he loved men and be- 
lieved in their capacity for nobleness. His greatest 
creations are painted larger than life and have a super- 
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human energy and grandeur, but they are in essence 
symbols of mankind in its greatest passions and pow- 
ers, whether thinking or feeling, whether good or evil. 
(For titles of plays treated elsewhere, see Shakespeare 
m Fact-Index at the end of this volume.) 

The Great Shakespeare Collections 
The number of books about Shakespeare is stupen- 
dous. If it were possible to assemble them all in one 
place, they would make an array of thousands. The 
greatest collections are in the Folger Shakespeare Li- 
brary, Washington, D. C.; the Henry E. Huntington 
Library, San Marino, Cahf . ; the British Museum, Lon- 
flon; and the Bodleian Library, Oxford University. 
The Folger (the name is pronounced to rhyme with" sol- 
( lier ”), the greatest of all, was assembled by Henry Clay 
Folger and bequeathed by him to the trustees of Am- 
herst College to be administered for the use of the 
American people forever. He provided a $2,000,000 
marble building in Washington, which was opened in 
1932, and endowed the library for growth and upkeep. 
The collection consists of books, manuscripts, play- 
bills, prints, paintings, and other materials. Though 
called a Shakespeare library, it attempts to gather all 
the books printed in England before 1641, and covers 
every aspect of intellectual activity from the beginning 
of the Renaissance to the Commonwealth. 

Books About Shakespeare and His Times 
Countless children have first become acquainted 
with Shakespeare through the ‘Tales from Shakespear’ 
of Charles and Mary Lamb. This book is a classic in 


mas’, is worth looking up for an amusing narrative 
of the moving of the Globe Theater from Shoreditch 
to the Bankside. 

Few of us can visit the great libraries, but we can 
find a good substitute in the ‘New Variorum Shake- 
speare’, which contains the gist of many books. This 
was begun by Horace Howard Furness (1832-1912), 
continued by his son, and later came under the editor- 
ship of Joseph Q. Adams. The word “variorum” 
means that this edition gives all important variations 
of text from the original quartos and foHos doum. But 
this feature of the edition is to most readers the least 
interesting. They will prefer the footnotes, giving 
smnmaries of the discussion of textual difficulties, 
and the appendixes in which are reprinted the 
sources of the plays, opinions of English and foreign 
critics, records of acting, costuming, and staging, a 
bibliography, and many other matters. There is no 
better way to gain some impression of the talent and 
learning (and, sadly enough, the stupidity) that have 
been expended upon the plays than by leafing over 
one of the volumes. 

Most good school editions give all the information 
necessary to intelligent reading. Among the numerous 
short introductions that are both useful and inter- 
esting are ‘Know Your Shakespeare’ by John Calvin 
Metcalf and ‘Shakespeare: the Man and His Stage’ 
by E. A. G. Lamborn and G. B. Harrison. The latter 
has excellent pictures. A larger book of similar type 
is ‘Facts about Shakespeare’ by W. A. Neilson and 


its own right because of its 
charming simplicity and the 
enlightened love of the poet 
which made its authors write 
it. Its narratives can never 
take the place of the plays 
themselves, but they can 
lead young readers to the 
plays along a pleasant road. 
They serve also to remind 
older readers that the plays 
are really a land of delight- 
ful story-telling — a fact too 
often overlooked by schol- 
ars and critics. Another 
child’s book which adults 
can read with pleasure is 
John Bennett’s ‘Mas- 
ter Skylark’, which ^ 
gives an interesting 
picture of Shake- 
speare’s time. Charles 
Norman’s ‘The pSS 
Playmaker of 
Avon’ is a delightful JMrnf] 
biography for the 
young reader. One of i ^ 
Sir Arthur Quiller- 1 
Couch’s short stories, 
‘Shakespeare’s Christ- — — 


WHERE SHAKESPEARE WAS BORN 


The house at the left was 
the family residence, and 
here the poet was born. 
The house at the right was 
used by John Shakespeare 
as a business office. 
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In the village of Shottery about a mile west of Stratford stands this thatched cottage, famous as the birthplace of Anne Hathaway. 
It IS preserved as a museum and is filled with furniture, ornaments, and utensils of the kmd used in Shakespeare’s day. 


A. H. Thorndike. Hazelton Spencer’s ‘The Art and 
Life of William Shakespeare’ summarizes recently 
discovered facts about the bard and his times and 
gives a critical appreciation of each play. Hardin 
Craig’s ‘Interpretation of Shakespeare’ discusses the 
sonnets and longer poems as well as the plays. 

Some readable books about the Elizabethan period 
are: ‘Life in Elizabethan Days’ by W. S. Davis; ‘Life 
and Work of the People of England : A Pictorial Record 
from Contemporary Sources: Vol. IV — Sixteenth Cen- 
tury’ by Dorothy Hartley; ‘Illustrated English Social 
History: Vol. II, Age of Shakespeare and the Stuart 
Period’ by G. M. Trevelyan; and ‘The England of 
Elizabeth’ by A. L. Rowse. A. H. Thorndike’s 
‘Shakespeare’s Theatre’ is lively and accurate. 

Of lives of Shakespeare, Sir Sidney Lee’s is scholarly 
but out of piint. Sir Edmund Chambers’ is the most 
complete and authoritative, but intended for scholars; 
and Joseph Quincy Adams’ is the most readable. 
Among the many biographies which combine fact with 
imagination, J. D . Wilson’s ‘The Essential Shakespeare’ 
is particularly interesting concerning the poet’s youth 
and his London. IMarchette Chute’s ‘Shakespeare of 
London’ is based on careful research, using documen- 
tary evidence dated no later than 1642. It emphasizes 
Shakespeare’s career as an actor in London. 

Books of Criticism and Appreciation 

Small books of appreciation and criticism, all cal- 
culated to make even indifferent readers interested, 
are ‘William Shakespeare’ by John Masefield; ‘On 
Reading Shakespeare’, by Logan Pearsall Smith; and 
‘Prefaces to Shakespeare’, by Harley Granville-Bar- 


ker. Mark Van Doren’s ‘Shakespeare’ is notable for 
its exclusive attention to the poetry of the plays 
‘Characters of Shakespeare’s Plays’ by William Haz- 
litt and ‘Backgrounds of Shakespeare’s Plays’ by Karl 
Julius Holzknecht are thoughtful studies. 

Sir Sidney Lee’s ‘Stratfoid-on-Avon’ is the most 
interesting historical account of the town and G. B. 
Harrison’s ‘An Elizabethan Journal’ (3 vols.), giving 
excerpts from contemporary books and broadsides, is 
fascinating to dip into, but both are out of print. 

A. C. Bradley’s ‘Shakespearean Tragedy’ and ‘Ox- 
ford Lectures on Poetry’; A. T. Quiller-Couch’s 
‘Shakespeare’s Workmanship’; H. B. Charlton’s 
‘Shakespearian Tragedy’; and T. M. Parrott’s 'Shake- 
spearean Comedy’ are useful for advanced readers. 
‘Shakespeare and the Nature of Man’ by Theodore 
Spencer is the printed version of his Lowell Lectures 
delivered in Boston in 1942. 

For the history of the plays on the stage. Sir Ed- 
mund K. Chambers’ ‘The Elizabethan Stage’ (4 vols.), 
is authoritative and scholarly. Younger readei s as well 
as adults will enjoy the delightful ‘Shakespeare with- 
out Tears’ by Margaret Webster; ‘Shakespeaie and 
the Players’ by C. Walter Hodges; and Marchette 
Chute’s ‘Introduction to Shakespeare’. 

Standard reference books which would be of use m 
any school library are: ‘Pronouncing Dictionary of 
Shakespearean Proper Names’ by Theodora U. Irvine; 
‘A Shakespeare Glossary’, by C. T. Onions; and ‘Home 
Book of Shakespeare Quotations’, by B. E. Stevenson. 
An extensive bibliography is given in the 'Cambridge 
History of English Literature’. 




EACH OF THESE HAS BEEN CALLED THE TRUE IRISH SHAMROCK 



Hop Clover Wood Sorrel White Clover 


Shamrock. “You tell us that there are three gods, International Settlement. The three nations made 
and yet one,” wonderingly said the natives of Ire- Shanghai the cornerstone of foreign power in East 
land when Saint Patrick was preaching the gospel to Asia for many years. 

them 1,500 years ago. “How can that be?” Chinese crowded into the new city and made it a 

For answer the saint bent over and plucked a sham- sprawling metropolis. It consisted of the foreign 
rock growing at his feet. “Do you not see,” he said, settlements; the old village, later called Native City; 
“how in this wild flower three leaves are united on Nantao, adjoining Native City; Pootung, east of the 
one stalk, and will you not then believe what I tell river; and Chapei, to the north. The foreign conces- 
you, that there are indeed three Persons and yet sions were clean and modern, but a very large part 
one God?” of the city remained a teeming jumble of narrow. 

Historians have relegated many stories about Saint twisted streets and poverty-ridden tenements and 
Patrick to the realm of myth, but the shamrock re- huts. Many thousands lived in squat sampans (boats) 
mains the emblem of Ireland, proudly worn by Irish- along Soochow Creek, which winds through the city 
men the world over on Saint Patrick’s Day (March 17) . and empties into the Whangpoo. 

Several plants claim the honor of being the original The heart of the city is the harbor. Engineers must 
shamrock (in Irish seamrog, meaning “three-leaved”), work almost constantly to remove silt deposits left by 
One of these is the hop clover {Trifolium dubium) or the Whangpoo. Here ships load and unload many 
lesser yellow trefoil. This resembles white clover, but kinds of commodities, and in normal times about half 
has yellow flowers and blue-green leaflets. Others are the foreign commerce of China passes through the 
the wood sorrel or oxaUs (Oxalis acetosella) and the port. Most of its interior trade goes by way of the 
white clover {Trifolium repem). Yangtze River system, but the city is also linked by 

Shanghai, China. Today Shanghai is the chief the Soochow Creek to the Grand Canal, about 40 
port of China and in normal times of much of the Far miles away. Railways connect it with Peiping (Pe- 


East. The city won this prominence as a great port 
because of its geographical position. It lies on the 
mud flats of the Whangpoo River, about 12 miles 
from the mouth of the mighty Yangtze River. In the 
Yangtze Valley lives nearly half the population of 
China. Shanghai is the natural distributing center for 
coastal trade. Moreover, “THE richest s 

by sea it lies about the , — — ■■ ^ ■ . 

same distance westward , & 

from New York and east- . IS 

ward from London. 

Until 1843, however, 

Shanghai was a mere 
fishing village. Rut the 
British appreciated its 
advantages and they 
forced China to make 

British merced their The Bund, or river front, is the fi 

Vinij- . r ,, it was part of the International 

noldmgs to form the second World War the forei 


“THE RICHEST STREET IN CHINA 








The Bund, or river front, is the financial heart of Shanghai. For years 
it was part of the International Settlement. But shortly after the 
second World War the foreign powers returned it to China. 


king), Nanking, and Hangchow; there are also com- 
mercial air lines. 

Cheap labor supplies Shanghai’s factories. The city’s 
chief industries are filatures (silk-reeling factories), 
cotton mills, and engineering plants. It manufactures 
many other staple goods. The city is also a w^orld 
REET IN CHINA" financial center and has 

, — — , branch banks from many 
foreign nations. 

^ For many years Shang- 

I ■ , hai was virtually un- 

' ' I touched by the turmoil 

'i ' ' , ' of modern China. But 

'll beginning in the 1930’s 
. J i ' \ it became a battleground. 

After anti-Japanese riots 
^ i in the native districts in 
• 1932, Japanese troops 
shelled Chapei. In 1937 

months’ ' siege. England 

withdrew its troops in 

jl 1940 and the United 

^ ' * F States removed its Ma- 

E ' rines in 1941. Both na- 

icial heart of Shanghai. For years tions gave UP their ex- 
ittlement. But shortly after the , . .. • , . , , 

powers returned it to China. traterntonal nguts m 








134 


SHANGHAI 

1943. When Japan entered Woild War II, most of 
the foreign residents fled. Allied planes bombed the 
city, but spared the Bund and the modern central 
district. Shanghai came under complete Chinese con- 
trol in 1945; and in 1949 Chinese Communists cap- 
tured the city. Population (1947 est.), 4,300,630. 
Shantung {sh&n'tUng'), China. Time and again for- 
eign nations have sought control of rich Shantung 
Province in China. This gateway to north China is 
only about the size of Iowa, but its land supports 
38,671,999 people (1947 est ). They farm chiefly on the 
alluvial plains of the Hwang Ho, or Yellow River (see 
Hwang River). Some valleys in the treeless highlands 
of eastern Shantung are among the most thickly popu- 
lated districts in the world. The province is rich in 
coal and iron. It also produces Shantung, a ribby 
pongee made from silk spun by caterpillars that feed 
on oak leaves. Each year Chinese pilgrims come here, 
for it is the birthplace of Confucius. Near Tsinan, 
the capital, is the sacred mountain of T’ai-Shan. 

Resources, good harbois, and position athwart the 
main routes to south China have developed several 
large trade cities. Tsinan, the largest, was the first 
city in China voluntarily opened to foreign trade. 
Tsingtao, also modernized by Western influence, is 
the chief port. Chefoo and Weihsien, large ports, are 
centers of the hail -net industry. Shantung was domi- 
nated by Germany from 1897 until World War I. 
Japan seized it in 1914 but restored it to China in 
1922. Japan seized it again in 1937 but surrendered it 
once more in 1945. It was captured by Chinese Com- 
munists in 1948. The next year the United States 
Navy abandoned its base in Tsingtao. 

Sharks. The “tigers of the sea” are the sharks. 
They are hunters of fish and other sea creatures. At 
least one kind is known to attack man. Another kind 
feeds on plankton. Sharks are among the oldest and 
most primitive of fish. They differ from more highly 
developed fishes in having slits instead of movable 


gill coverings; a skeleton of cartilage instead of bone; 
and a tough skin, dotted with denticles (little teeth). 
Each denticle has an enamel covering and a cavity 
inside, with blood vessels and nerves. 

The shark’s teeth are similar to denticles. They 
are set into the gums in rows, and as one row wears 
out another takes its place (see Teeth). Some spe- 
cies have many rows, which make blocklike “pave- 
ment teeth” for crushing shellfish. The shark’s mouth 
is on the underside of the head. Below the surface 
of the water it eats mouth down. To seize prey on 
the surface it usually rolls over on its back. 

Some species bear a few fully formed young once a 
year. In most species the young hatch from an egg 
enclosed in a leathery envelope. These usually have 
long tendrils that curl around rocks and seaw^eed and 
keep the eggs from drifting ashore. Empty egg cases, 
called "sea purses,” are often cast up on beaches 
(For picture of the curious egg case of the Port 
Jackson shark, see Egg.) 

There are more than 150 species of shark. All live 
in salt water, except the fresh-water shark of Lake 
Nicaragua in Central America. Most sharks are svvuft, 
powerful swimmers. They wander hundieds of miles, 
hunting prey. A few species live on the ocean bottom. 
The largest of all is the whale shark. It may grow 
to be 50 feet long and weigh 20 tons. It is harmless 
to man. Its denticles are only one eighth of an inch 
long. It feeds on minute organisms called plankton. 
The basking shark of the polar regions is almost as 
large and equally harmless. 

The man-eater, or great white, shark of the tropical 
oceans is the most ferocious. The few proved records 
of sharks attacking man all refer to this species. It 
is sometimes 40 feet long. The little dogfish shark is 
common on both the Atlantic and the Pacific coasts 
of America. On sandy southern shores of the United 
States is the nurse shark. As it comes close to shoie for 
mating, its fins aie thrust out of the shallow w'ater. 


THE RAVENOUS MAN-EATER SHARK, TERROR OF THE SEA 


“! 



The man-eater shark, also called the great white shark (Car- triangular teeth with saw-tooth edges. They are found in teffl 
charodon carchartas), is a very large and extremely dangerous perate and tropical parts of the Atlantic and Pacific oceau ^ 
fish. It eats other sea creatures and is known to attack man. usually in the open sea. Occasionally they are seen near u* 
These sharks reach a length of 30 to 40 feet. They have large coasts as far north as New York and Monterey Bay. 
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SHAYS’ REBELLION 



A strange looking species is the fox or thresher 
shark. The upper lobe of its tail is half the total 
length of the fish and may be 7 to 10 feet long. It 
lashes its tail about to herd a school of fish into a close 
mass, then scoops large numbers into its mouth. 
Another odd species is the hammerhead shark. The 
head grows sideways until it looks like 
a hammer. The eyes are on the outer 
edges. The bonnethead has a large 
semicircular head. The angel shark, 
or monk fish, has a broad flat body. 

Sand and mackerel sharks are com- 
mon on the coasts of North America. 

Shark liver oil is a good source of 
Vitamin A. The hide, with denticles 
removed, makes a strong, durable 
leather. With the denticles in place 
it is known as shagreen. Carpenters 
and metalworkers once used it for 
smoothing and polishing and on han- 
dles and boxes. Shark flesh is sold as 
fresh steaks and as dried salt fillets. 

Oriental peoples use the fins of a 
shark called "soupfin” in soup. 

Scientists group sharks and rays as 
Selachii or Elasmobranchii. Typical 
sharks belong to families as follows: thresher, Alopii- 
dae; hammerhead, Sphyrnidae; nurse, Ginglymosto- 
midae; dogfish, Squalidae; angel or monk fish, 
Squalinidae; sand, Odontaspidae; mackerel, Lamnidae; 
graj'^ sharks, Carchariidae; whale shark, Rhineodonti- 
dae; blue shark, Galeidae. {See also Fish.) 

Shaw, George Bernard (1856-1950). “I have 
been dinning into the public head that I am an extra- 
ordinarily witty, brilliant and clever man. That is 
now part of the public opinion of England; and no 
power in heaven or on earth will ever change it.” 
Bernard Shaw wrote this of himself in 1898. He was 
then 42 years old. A tall, thin, red-bearded man, he 
was already well known in London as a critic of music, 
art, and drama. He was an influential socialist 
speaker and he had written plays that attacked the 
accepted ideas of his time. 

For more than 50 years Shaw continued his humor- 
ous self-advertising. The public rarely resented this, 
because he proved time and again by his work that he 
was indeed a genius. But his close associates some- 
times found him overbearing. Oscar Wilde sarcasti- 
cally complained, “Shaw has no enemies, but none 
of his friends like him.” 

“G.B.S.” (as Shaw is often called) was bom in 
Dublin, Ireland, on July 26, 1856. His family were 
Irish Protestants. His father had a small wholesale 
business, but drank heavily and neglected his affairs. 
His mother was a cold, humorless woman whose main 
interest was music. Eventually she and her husband 
were separated. Shaw said of his early years, “A 
devil of a childhood, rich only in dreams, frightful 
and loveless in realities.” 

Shaw' finished his formal education at a business 
college. VTien he was 15, he became a clerk in a real- 


BERNARD SHAW 


Shaw’s fame rests on both his per- 
sonaUtyandhis skill as a playwright. 


estate agency. He was an efficient worker, but he 
saw no future in an office. In 1876 he left Dublin 
and went to live with his mother in London. For nine' 
years he earned no money. He studied music at home 
and learned by heart the scores of symphonies and 
operas. Wagner was his special favorite. Beginning 
in 1879, he wrote five novels, but sold 
none of them. He began attending 
socialist meetings. He joined the newly 
formed Fabian Society in 1884 and be- 
came one of its leading debaters. In 
1885 he became art critic for a London 
paper and later added music and 
drama to his revdewing work. He also 
became an enthusiastic vegetarian. 

Shaw’s first play was ‘Widowers’ 
Houses’ (1892). He became completely 
absorbed in the theater and wrote 
more than 50 plays, nearly all of them 
successful. His main purpose as a 
dramatist was to shock people out of 
conventional, hidebound ways of think- 
ing. Occasionally he presented a char- 
acter for human interest alone. Among 
hisplaysare'St. Joan’, ‘Candida’, ‘Pyg- 
malion’, and ‘Caesar and Cleopatra’. 

In 1898 Shaw married Charlotte Payne-Townshend. 
They had no children, and Mrs. Shaw died in 1943. 
In his later years Shaw lived at Ayot St. Lawrence 
in Hertfordshire. In 1925 he won the Nobel prize for 
literature. Beginning in 1929, his plays were presented 
at Shaw festivals at Malvern in Worcestershire. 
Shays’ rebellion. After the American Revolution- 
ary War the young nation was tom by unsettled eco- 
nomic conditions. Paper money was in circulation, but 
little of it was honored at face value. Farmers espe- 
cially were thrown into debt. They wanted more 
paper money to relieve the crisis; but merchants and 
other “sound money” men wanted currencies with 
gold backing. In Massachusetts the “sound money” 
men controlled the government; and the quarrel grew 
xmtil thousands of men in the western counties rose up 
in armed revolt. They were led by Daniel Shays 
(17477-1825), a Revolutionary War captain. Shays’ 
Rebellion lasted from August 1786 to February 1787. 

The agitators objected to heavy land and poll taxes, 
high cost of lawsuits, high salaries of state officials, 
oppressive court decisions, and dictatorial ralings of 
the state senate. In some towns armed mobs kept the 
courts from sitting. Shays and his men broke up 
the state supreme court session at Springfield. The 
revolt was checked when the militia fired on Shays’ 
party some distance from their goal, the federal ar- 
senal at Springfield. The leaders were condemned to 
death for treason, but were later pardoned. Shays 
himself later received a war pension. 

Shays’ Rebellion was one of several disturbances in 
different states. It hastened the movement for a 
Federal government strong enough “to ensure domes- 
tic tranquility,” as stated in the preamble to the Con- 
stitution which established the United States. 
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rhe Timid SHEEP Whose Coats KEEP MEN WARM 



This picture shows how lambs are separated from the mother ewes. The 
rancher lets the lambs go on through the passageway, but opens the gate 
in front of each ewe, forcing it into the side pen. 

S HEEP. Thousands of years ago, before history 
began, men tamed tvild sheep and kept them in 
flocks. Men did this because the sheep was immensely 
valuable to them. They could eat the flesh. They 
could use the warm, fleecy pelt for garments. Then 
they learned to shear off the wool and make it into felt 
or cloth. Thereby they spared the animal to grow 
another coat. 

All this occurred somewhere in mountainous regions 
in Asia, because the wild sheep lives in mountains. 

Many of them live higher up in the mountains than 
any other four-footed animal except goats. Every 
mountain range in Asia has one or more kinds of wild 
sheep; but Europe, Africa, and North America have 
only one kind apiece. South America and Australia 
have no wild sheep. The sheep on these continents are 
domesticated kinds which man brought in. 

Many Kinds of Wild Sheep 
Wild sheep are relatives of goats, and it is not al- 
ways easy to tell the two apart. But sheep never have 
beards; goats often do. Sheep have a tear-bag or pit 
beneath the inner corner of the eyes; goats do not. 

Sheep’s horns twist or curl in flat loops to the side of 
their heads; goats’ horns grow straight up from their 
heads. The horns bend over their backs, sometimes 
curling tightly at the tips. 

The big horn, or Rocky Mountain sheep, of North 
America is one of the largest varieties of wild sheep 


(see Big Horn). Some species related to the 
big horn are found in Asia. Although there 
are great differences in size and color between 
the wild sheep of America and Asia, they are 
all probably related. The mouflon, the only 
kind of sheep native to Europe, is found on 
the islands of Corsica and Sardinia. The 
aoudad, or Barbary sheep lives in the Atlas 
Mountains of north Africa. It is a large ani- 
mal, resembling a goat. It has large horns and 
long hair on the breast and forelegs. The 
argali of Mongolia and the “Marco Polo sheep” 
of the Pamir Plateau are the largest members 
of the sheep family. The argali has unusually 
long, massive horns. The Marco Polo is named 
for the famous traveler, who first descnbed it 
It has wide, spreading horns. 

Other varieties of wild sheep in Asia are 
the sha or urial, found in southern Asia; the 
burrhel or blue sheep, of the Himalaya Moun 
tains; and the sair, which ranges over the 
Altai Mountains. The burrhel is like the goat 
in many ways. For example, they both lack 
eye glands. The burrhel seems to be a connect- 
ing link between the goats and the sheep. 
Traits of Wild and Domestic Sheep 
Sheep live in flocks. They follow a leader, 
usually an old ram (male sheep). 

Wild sheep are very timid and flee at the 
approach of danger. But if they cannot escape 
the danger, they will fight. Ewes (female 
sheep) often charge dogs that threaten the lambs 
When a dog attacks ewes with lambs, one ewe leads 
the lambs away. The others attack the dog. While 
the dog dodges the attack the lambs escape. 

Domestic sheep are entirely dependent on man for 
food and protection. A flock of domestic sheep are 


ABYSSINIAN 
MANED RAM 



We know this animal is a ram by his long, curled 
Wild breed shows in his dark, hairy coat, long mane, ana b 
tail. Abyssiman sheep roam the mountains of cast AXf»C“» 
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Stockmen have crossbred sheep to create varieties suited to 
yield abundant fine wool or meat or for both purposes. The 
Scotch Blackface breed, at the top, are excellent for mutton, but 
their wool is long and coarse. The Southdown, at lower 
IS a good meat animal, and its fleece is fine and short. The 

pitifully timid and cowardly. A sheet of paper blown 
by the wind will frighten the flock. A clap of thunder 
iflay throw them into a panic. They may drown without 
a struggle if they are scared while fording a stream. 
Fire in a sheepfold destroys most of the sheep, because 
they are too frightened to leave the building. Even 
after they have been driven out, they may run back 
into the flaming building in their blind terror. 

Domestic ewes bear one or two lambs in the spring. 
On the first or second day after birth, the lambs are 
strong enough to follow their mother. They usually 
become heavy enough to be sold for slaughter when 
they are three months old. The meat is called lamb 
until the animal is a year old. The flesh of older 
sheep is known as mutton. 


m\ 




Merino ram, at lower right, belongs to a breed considered the 
greatest wool producers in the world, hut it is not built for meat 
production. Sheep find nourishment in plants that cattle will 
not eat, and they are more sure-footed in steep, rocky places. 
Regions noted for sheep raising are generally rugged or dry. 

In some lands, the people drink ewe’s milk or 
make butter or cheese from it. The French use it in 
the Roquefort cheese they sell all over the world. ' 

The origin of domestic sheep is unknown, but it is 
almost certain that several, perhaps many, varieties 
of wild sheep were tamed and that the modern 'var- 
ieties of domestic sheep are the result of crossbreed- 
ing. The domestic varieties bear little resemblance 
to any wild species that exist today. Most domestic 
breeds are hornless, though some domestic breeds 
have horns. Nearly all bear wool instead of the long, 
coarse hair of wild sheep. 

The commonest and best known of the domestic 
breeds is the Merino, which originated in Spain in 
the loth century. It is famous for the large quantity 
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and fine quality of wool it produces. The Merino 
has been used to improve most, if not aU, of the 
other European short-wool breeds. 

In the beginning of the 19th century Merino rams 
were imported into America, often at fabulous prices, 
and the flocks gradually spread westward over the 
fertile lands of the Great Lakes region, and south- 
ward to the Ohio. When the land in this region 
became too valuable to make the sheep industry profit- 
able at the prevailing prices of wool, large flocks 
were established throughout the west, from Montana 
to Texas, and over the Rocky Mountains to the 
Pacific coast. More than two-thirds of the sheep of 
the United States are found west of the Mississippi. 
Since 1910 the number of sheep in the country has 
considerably decreased, despite the great advance in 
the price of wool and mutton. 

The Best Wool in All the World 

The American Merinos produce the best wool in 
the world, and for many years this breed predomi- 
nated, but gradually the demand for a better mutton- 
producing sheep than the Merino resulted in the 
introduction of various English breeds. Among these 
the Cotswold was long a favorite, but many other 
varieties were imported from time to time, and 
flocks of Southdowns, Shropshires, Hampshires, 
and Oxford Dows are now found in many parts of 
the country. They produce wool of medium and 
long fiber. The “improved Leicester,” developed 
in England, is the progenitor of most long-wool 
breeds, such as Lincolns and Cotswolds. 

The Delaine Merino, from which the fine Delaine 
wool is derived, is an American product; the breed 
was developed in western Pennsylvania and eastern 
Ohio. “Saxony,” another popular wool of excellent 
quality, is derived from Merino sheep which were 
introduced into Saxony from Spain. The Rambouillet 
breed, which originated in France and is a descend- 
ant of the Spanish Merino, is larger than the Merino 
and has recently become popular with American 
sheep-breeders. The Cheviot is a Scottish mountain 
sheep producing a medium-length fine wool. 

The fat-tailed sheep, found in many parts of Africa 
and Asia, is remarkable for the quantity of fat which 
accumulates in its tail; in some instances the tail 
weighs from 50 to 80 pounds. The shepherds fasten 
a board to the underside of the tail, and sometimes 
attach wheels to the board to enable the sheep to 
carry its tail ivithout injury. The fat is highly 
esteemed as a dehcacy and is often used instead of 
butter. The new-born lambs of other Asiatic sheep, 
such as those of the Karakul breed, have a very fine 
wool twisted in spiral curls which is in high demand 
as fur for coats and trimming. 

The cliief sheep-raising countries of the world are 
Australia, Argentina, Russia, the United States, 
South Africa, India, the British Isles, Uruguay, New 
Zealand, and Spain. {See also Wool.) 

Sheep belong to the genus Ovis, of the family 
Bovidae. They aie ruminant animals (see Ruminants). 


Sheffield, England. AU over the world “Shef- 
field” means fine cutlery, such as knives, razors, 
scissors, surgical instruments, together with mathe- 
matical instruments, files, saws, and engineering 
tools of all kinds. Heavy steel, too, is manufactured 
there — armor plate, rails, engines, machinery, guns 
and shells — and cast-iron articles, such as stoves and 
grates, as weU as silver and brass ware. Next to the 
mayor, the highest dignitary in town is the Master 
Cutler of the ancient Cutler’s Company, which 
exercises jurisdiction over trademarks on metal goods 
and over all persons in business in the district of the 
West Riding of Yorkshire, in which Sheffield is 
situated. The famous “Sheffield plate” (silver) is 
no longer manufactured, the process having been 
abandoned in favor of cheaper methods. 

Sheffield’s preeminence in the steel industry is due 
in part to its situation in the Yorkshire-Derbyshire 
coal field; yet iron was smelted with charcoal in 
the district probably in Roman times — certainly by 
the time of the Norman Conquest — and Sheffield 
blades were famous long before “pit coal” was used 
in the manufacture of iron and steel. The Miller in 
Chaucer’s ‘Canterbury Tales’ carried a “Sheffield 
thwytel” or knife. It was a Sheffield man, Benjamin 
Huntsman, who in 1740 introduced the process of 
making crucible steel from bar or bhster steel, which 
is still used in making Sheffield fine cutlery. Henry 
Bessemer established his first steel works in Sheffield, 
and much Bessemer steel is still manufactured there. 

Like some of the Pennsylvania steel towns, Shef- 
field is smoky and dirty, but it is delightfully situated 
at the base of hills on the river Don, a tributary of 
the Humber. Its most interesting public building is 
St. Peter’s Church, originally built in Norman times 
and burnt during the wars of Edward HI with the 
barons, but rebuilt; the oldest standing part, the 
tower, dates from the 14th century. Sheffield Univer- 
sity, founded in 1905, comprises, besides the depart- 
ments of medicine, arts, science, commerce, etc., a 
technical school with laboratories and shops. Popu- 
lation (1951 census, preliminary), 512,834. 

Shell. The varied shells lound on the shores of the 
sea, in the forests, and along the banks of lakes and 
rivers are simply stone forts which soft-bodied mol- 
lusks or other animals build around themselves for 
protection. They are composed of substances secreted 
by the glands of the mollusks and consist largely of 
carbonate of lime, which is the basic ingredient of 
limestone, chalk, and marble. Lime is often obtainro 
commercially by burning piles of shells. 

The Shell Creature’s Coat 

As a mollusk grows in size, its shell increases in 
thickness and extent. The lines of growth are usually 
clearly marked by the ridges running parallel to the 
outer or free edge. These are clearly visible in oyster 
and clam shells. The other ridges and protuberances 
on a shell are caused bv corresponding projections on 
the “mantle,” or muscular tissue, wliich form the 
mollusk’s back (see Mollusks). 



Dirta-cotor photoaraph By Ruth Bernhard 

COLORFUL SHELLS FROM DISTANT SEAS 


I. Scorpion shell CEast Africa), a. Jacob’s fan, or St. James’s scallop fMediterranean). 3. Lettered cone (Celebes). 
4- Hinged oyster (Gulf of California). 5. Harp shell (East Africa). 6. Map cowrie (Japan). 7. Frog shell (Japan). 
8. Painted snail (Cuba). 9. Angel wings (Florida). 10. Whale barnacle (northern seas). 11. Triangular trumpet 
(Bahamas). la. Garibaldi’s snail (Philippines). 13. Bishop’s miter, or episcopal miter (tropical seas). 
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SHELLS OF THE ATLANTIC AND GULF COASTS 

1 Junoma (South Carolina to Gulf Coast) 2 Rising sun (South Carolina to West Indies) 3. Calico scallop (North Carolina 
to Cuba). 4 Baby bonnet (Cape Hatteras to Cuba) 5 Lion’s paw (Cape Hatteras to Florida Gulf Coast) 6 Crowned 
conch (Atlantic and Gulf coasts of Florida) 7 Star shell (southern Florida coast) 8 Lightning conch, or left-handed 
whelk (Florida to Texas) 9. Olive shell (North Carolina to Texas) 10 Apple murex (North Carolina to Venezuela) 


The mollusk shell consists of three layers. The 
outer surface is covered with a thin layer of hornlike 
material which contains no lime. Beneath this is a 
layer of very small prisms of carbonate of lime. 
Lastly, forming the internal layer in certain groups 
of mollusks, but not all, is the nacre, or mother-of- 
pearl. This is composed of extremely thin alternate 
layers of carbonate of lime and a horny substance. 
These layers are translucent and refract the light to 
produce a_beautiful iridescent appearance. The out- 
side of the shell may be white, black, brown, tan, 
purple, red, or rose, but usually has a pattern com- 
bining several colors, tints, or shades. The color of the 
interior is usually paler and more delicate than that of 
the exterior. Shells of the tropics are usually more 
highly colored than those found in temperate zones. 

When you look at a collection of shells you are 
amazed at the infinite variety of shapes represented. 
Many of them so closely resemble other natural 
objects, or objects of human invention, that they are 
known as “miter,” “harp,” “helmet,” “top,” “razor,” 


“turban,” “cone,” “basket,” “lamp,” “frog,” “trum- 
pet,” “ear,” and “slipper” shells. Most are marked 
with ridges, folds, frills, or spines, corresponding to 
the growth or structural peculiarities of the animal 
that lived in them. 

Despite the great variety of these forms, they 
nearly all fall into one of two great groups — those 
having a shell in one piece, such as the snails, and 
those having a shell in two pieces hinged at the back, 
such as the oysters and clams. The one-piece shells 
are called univalves and the two-piece shells bivalves. 
All the land shells are univalves, but the shells found 
in the water may be either univalves or bivalves 
Besides these two great classes, there is another kind 
which is much less common in which the shell consists 
of eight overlapping plates connected by a leathery 
girdle. The chitons that wear these “coat of mail 
shells are found only in salt water. 

Among the common bivalves found on or near 
the seashore are the oyster, clam, mussel, scallop, 
cockle, razor shell, and the teredo, or shipworm. AH 
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SHELLS OF THE PACIFIC COAST 

1. Pink scallop (Alaska to San Diego). 2. Plate limpet (Aleutians to Gulf of Calif.). 3. Channeled top (Alaska to San Diego). 
4. Three-cornered trophon (Catalina I. and San Pedro). 5. Wavy top (San Pedro to Lower Calif.). 6. Black abalone (Oregon to 
Lower Calif.). 7. Chestnut cowrie (Santa Barbara to San Diego). 8. Smooth turban (central to Lower Calif.). 9. Speckled 
scallop (Santa Barbara to Lower Calif.). 10. Broad razor (Monterey to Panama). 11. Rock Venus (San Francisco to Aleutians). 


these are mollusks, but other interesting bivalves 
which are not mollusks also live near the shore, 
usually in deep water. These are the lamp shells, 
or brachiopods, which are really shelled worms. 

The largest of the shells is the giant clam of the 
Indian and Pacific oceans, which grows to be from 
two to three feet in diameter and sometimes weighs 
four hundred pounds. Single valves of these shells are 
sometimes used as receptacles for holy water. Divers 
for pearls and sponges are said to have been trapped 
by this great shell. 

Most of the univalve shells are conical with the 
spiral, when viewed from above, turmng counterclock- 
wise. Those that twist in the opposite direction are 
called left-handed shells. The so-called tooth shells 
are cyhnders open at both ends and resemble an 
animal’s tooth. They are not true univalves. 

The beautifully conical conch shell is found on the 
Florida coast and in the West Indies. The horse 
conch is the largest shell native to anj’’ part of the 
United States. It grows to be 1 J feet long. 


Because of their beautiful coloring, many shells 
are manufactured into articles of adornment, such as 
brooches, bracelets, necklaces, and buttons (see But- 
tons). They are also used for inlaying furniture, 
musical instruments, and other articles. Several 
kinds of abalones, or ear shells, are found on the 
shores of California. Here they sometimes grow ten 
inches long. Both the inside and outside take a high 
pohsh. These shells furnish mother-of-pearl for but- 
tons, jewelry, and other items of commerce. 

The beautiful turban shells from the Indian Ocean, 
the Philippines, and the Sea of Japan are also in 
great demand. They are large heavy shells, with 
rounded whorls shaped like a turban. The giant of 
the family is the green turban, or green snail. 

The helmet shells are notable for their use as 
cameos. Thej’’ have a dark coat under a pale outer 
layer, so that figures carved on them stand out in bold 
relief. The best for this purpose is the black helmet, 
which is found on the Atlantic coast from North 
Carolina to the West Indies {see Cameo). 
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Bv Rvth Bernhard 


I. Royal rock shell (Panama), i. Green tree snail (Philippines). 3. Staircase shell (Japan). 4. Paper fig shell (Florida). 
5. Bleeding tooth shell (Bahamas). 6. Little fox miter (Fiji Islands). 7. Moon shell (Florida). 8. Spindle shell (Japan). 
9. Paper nautilus (China seas). 10. Tulip shell (North Carolina to West Indies), ir. Gimlet tower or great screw shell 
(Philippines). 11. Northern scallop (Iceland). 13. Worm shell (Atlantic Ocean). 
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SCIENTIFIC NAMES USED IN DESCRIBING SHELLS 



Shell collectors like to know the techni- where one whorl touches another. The the swelling part of a bivalve near the 
cal names used in guidebooks to describe umbilicus is a small hollow at the base of beak. The lunule is a heart-shaped de- 
and identify shells. Some of these shown the body whorl. The operculum is the pressed area in front of the umbo in 
here need explanation. The suture in a plate, or door, which closes the aperture many clams. The ligament is the cartilage 
univalve is the spiral, line of the spire (opening) of some snails. The umbo is which connects the valves of bivalves. 


Among many primitive peoples shells were used for 
money. The most widely used shells for this purpose 
were certain kinds of cowries, or Venus’s-shells. The 
ringed cowrie is still the usual currency in a few remote 
Indian and Pacific islands. Some tribes in the interior 
of Africa use strings of the “money cowrie.” Along the 
west coast of Africa this was the usual currency until 
past the middle of the 19th century. Traders made 
large fortunes by gathering these shells in the Indian 
or Pacific oceans and exchanging them for ivory and 
other valuable goods in Africa. 

The currency of the American Indians, known as 
wampum, consisted of cylindrical pieces of quahog, 
whelk, and periwinkle shells, rubbed smooth and 
strung like beads on strands of skin. The white beads 
were generally rated at only half the value of the 
purple beads made from the quahog, or hard clam. 

Shell Collecting as a Hobby 

Collecting shells is a hobby that often leads to a 
serious interest in science. The collections are per- 
manent, for shells do not lose their color, they do 
not decay, and they are not attacked by insects. 

Every walk along the beach adds new specimens. 
They may be found in rock crevices and on open 
beaches, in tide pools, and in the line of debris left 
by the tides, called sea wrack. Near the low-water 
level are shells that must be dug out with a shovel. 

Fresh-water shells may be found in streams and 
ponds, in swamps and ditches. Snails are common in 
hardwood forests, but not in pine forests. Specimens 
may be found on the forest floor, in rotten logs, in 
old blush piles, and on moss-covered limestone. 

Large shell collections are built up by exchanging 
duplicates with other collectors. Hence it is wise to 
f^ke a number of specimens. A notebook should be 
carried in which records may be made at the time 
of collecting, lest important data be forgotten. 


The animal is killed by dipping the shell in boiling 
water for a minute or two and removing the body with 
tweezers. Very small mollusks cannot be removed 
in this w^ay without injuring the shell. They should 
be placed in 50 per cent or 70 per cent alcohol for 
24 hours. All shells should be dried in the shade. 
If the shell has an operculum, or trap door, it should 
be saved. The shell opening may be packed with cot- 
ton and the operculum glued to the cotton. Larger 
mussel shells should be placed in boiling water until 
the two halves open. After the body has been scraped 
out and before the hinge hardens, the two halves 
should be tied together with a string. After they 
have dried the string may be removed and the shell 
will remain closed. To prevent the thin covering 
(epidermis) from peeling off, the shell should be 
lightly greased. 

If a collection is to have any real value it must be 
properly labeled. Each label must show exactly 
where the shell was found. Notes on tide conditions 
and weather might also be included. 

A society of shell collectors, called the American 
Malacological Union, has its headquarters at the 
Academy of Natural Sciences, Philadelphia, Pa. (For 
the titles of books which wiU help in identification, 
see the article Hobbies, subhead “The Seashore.”) 
Shelley, Peecy Bysshe (1792-1822). One of the 
leading poets of the Romantic movement in Eng- 
lish literature was Percy Bysshe Shelley. Though he 
died before he was 30, he created great masterpieces. 
Among them are such matchless lyrics as ‘The Cloud’, 
‘To a Skylark’, and ‘Ode to the West Wind’. 

Shelley did not seek fame as a poet. He thought 
of himself as a reformer. He wanted to free mankind, 
‘To purify life of its misery and evil.” Shelley knew 
little of real life, and his schemes for reform were 
impractical. The critic Matthew Arnold accurately 
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characterized Shelley the reformer as “a beautiful 
and ineffectual angel, beating in the void his lumi- 
nous wings in vain.” 

Shelley was born at Field Place, Warnham, in Eng- 
land on Aug. 4, 1792. His father was a lawyer and a 
member of parliament. When the boy was 10 he was 
sent to the Sion House Academy, and two years later 
he entered Eton preparatory school. At Eton Shelley 
received the usual hazing given new pupils, but he 
did not submit easily. He was a good student in 
Greek and Latin, and in his own loom he conducted 
many scientific expeiiments. Shelley was different 
from his classmates. He was a delicate, slender 
youth with fair skin and large blue eyes. He took 
no interest in ciicket and football, and his school- 
mates called him “mad Shelley.” 

Shelley entered Oxford University in 1810. He was 
expelled six months later for writing a pamphlet at- 
tacking religion. In 1811 he married Harriet West- 
brook, a girl of 16. They left for Dublin, where 
Shelley distributed pamphlets and attempted to arouse 
the Irish to revolt. Their paients supported the 


young couple until Shelley received an inheritance 
from his grandfather. They had two children. But in 
1815 they separated, and on Dec. 10, 1816, Harriet 
Shelley committed suicide. Shelley had already mar- 
ried Mary Godwin, daughter of William Godiiin, a 
well-knovm essayist and political reformer. Three 
children were born of this second marriage. 

In 1818 the Shelleys left England for Italy. There 
Shelley wrote his long dramatic poem ‘Hellas’ and 
his elegy on the death of John Keats, ‘Adonais’. On 
July 8, 1822, Shelley was drowned while sailing with 
a friend off Leghorn. His body was recovered and 
cremated on the beach. 

In addition to those mentioned, Shelley’s chief 
long poems are: ‘Queen Mab’ (1813); ‘Alastor, or The 
Spirit of Solitude’ (1816); ‘The Revolt of Islam’ 
(1817); ‘The Cenci’, a tragedy (1819); and ‘Epips}'- 
chidion’ (1821). Among the shorter poems are 
‘Hymn to Intellectual Beauty’ (1816) ; ‘IMont Blanc’ 
(1816); ‘Ozymandias’ (1817); ‘Lines iihitten among 
the Euganean Hrlls’ (1818); ‘The Indian Serenade’ 
(1819); ‘Arethusa’ (1820); ‘To Night’ (1821). 


The WORLD-WIDE 
PROBLEM of 
Providing SHELTER 



At the left, a tall apartment building rises over smaller houses in a large city. All these homes are strong enough to last 
longer than a lifetime. At the right, two boys are putting up a tent in the woods They will use the tent for only a day or 
two. But it will protect them against wind and rain It is a shelter, just like the city apartment building and smaller homes. 


S HELTER. Everjuvhere in the world men and 
animals are busy providing shelter for themselves. 
Men use many kinds of materials to make shelters 
of many different shapes and sizes. Some butld 
houses of wood. Others build mansions of stone 
or brick, or huge apartment buildings of steel and 
concrete, hlany people live in tents, houseboats, or 


trarlers. Some homes are built over water, .and others 
are perched high in tr ees. 

Anrmals build different kinds of shelters, just 
men do. Some shelters may serve animals for a 
lifetime. Among them are beaver lodges, fox holes, 
rabbit warrens, and molehills. Other shelters are 
temporary. Birds make nests for hatching eggs 


DIFFERENT KINDS OF HOMES IN MANY LANDS 
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Native free house 


Philippine hut 
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U.S. housing project 
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Swiss chalet 
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House frailer 




Japanese home 


Wherever people live they need some kind of shelter for a home If a person travels around the world he w,ii gee shelters of all 
shapes and sil^el. Sornrhomes in foreign iands iook very much like those found m the United States. Others are built to suit a 
particular way of living or to protect people from a very hot or a very cold climate. 


and to protect their young. Bears and other ani- 
mals find caves where they sleep (hibernate) through 
the winter. But all men and most warm-blooded 
animals need shelter at some time in their lives. 

Why Is Shelter So Important? 

Except in the mildest climates, men need shelter 
as much as they need food and clothing. In cold 
countries shelter keeps out snow and freezing wind. 
In hot, dry regions, shelter protects men from a 
burning sun and scorching wind. In hot, wet lands men 
need shelter from heavy rains as well as from the sun. 
In countries like the United States, shelter gives 
protection against both cold winters and hot summers. 


Shelter also protects personal property. It shields 
clothes, dishes, books, radios, pictures, and other ob- 
jects from the weather. Shelter also helps to keep 
out thieves. Some farming peoples use their shelters 
to store food supplies for the winter. 

Shelter is important for a third reason. At one time 
or another all hiunan beings like to be alone or with 
their families. Parents and children can find this 
privacy in their homes. 

The Earliest Shelters Used by Men 
Scientists say that in the earliest times men did 
not have much more shelter than a nima ls. Some people 
built crude huts in trees to be safe from dangerous 






SHELTER 


144 


HOW SHELTER HAS DEVELOPED THROUGH THE AGES 



1. The first men needed shelter against the weather and wild animals Some of these people found caves to live in. The same care 
could be used for thousands of years 2. Much later men learned to build shelters Some of them made a rough framework of sticks 
or reeds. The family then covered the sides with mud and tied together rushes or leaves to make a thatched roof. 3 Today many 
homes are built by special construction crews. Each man has his own yob, and machines do much of the work. 


beasts. Others used caves for shelter. They kept fires 
blazing at the entrance and piled up stone barricades 
to keep animals away (see Man). 

Most early people got food by hunting or fishing. 
The hunteis had to follow their game, and often they 
could not find caves. Then they built windbreaks of 
tree branches, bark, or animal skins. Some people 
today still use the same kinds of shelters as the 
earliest people did. Many families in north China 
live in caves carved out of the sides of cliffs. Near 
the southern tip of South America the Ona Indians 
build nothing but crude windbreaks made of animal 
skins to protect them fiom a chilly climate. 

Shelters for Early Farmers and Nomads 
Men built improved shelters when they learned to 
make axes of polished stone and later of metal. This 
made it possible to cut and shape lumber. A second 
improvement came when people learned to grow 
crops. They could then settle in one place and build 
more permanent shelters. i 

A common kind of house was built of sticks, reeds, 
and mud. Men built a framework with sticks and reeds 
(called wattle). They daubed the sides with mud and 
let it dry hard. Such a shelter is called watlle and 
daub. It is shown in picture 2 on this page. Sometimes 
men dug a hole for the lower part of the shelter. This 
construction is called a pit house. 

Early hunters who followed game were nomads — 
that is, wanderers. People who learned to tend herds of 


cattle, sheep, or goats often were nomads too. These 
people had to move from place to place to find grass 
or a fresh supply of water for theii animals. Usually 
they' carried their shelters with them. Some nomads 
used tents made from animal hair. The Arabs wove 
tent cloth from goat hair. Mongolians matted vool 
into felt and used the felt to make shelters called 
yurts. (For pictures of these shelters see Arabia 
and the Arabs; Mongolia.) 

Shelter to Guard against Danger 
Some early people tried to make their shelters help 
guard them against enemies. The Swiss lake dwellers 
built homes over tvater and made draivbndges to 
connect with the shore. They could raise the bridges 
to keep out enemies Some early Indians in the Amer- 
ican Southwest built homes on level niches in the 
sides of cliffs. They reached the homes only' by narrow 
ladders or steps cut into the cliff. These could be 
defended easily against enemies. 

Even today^ people in many regions build shelter 
to hold off enemies. Natives on some tropical islands 
still live in tree houses. Some African people build 
a circular fence around their villages (called kraals). 
The fence protects both the people and their livestocl. 
against lions and other dangerous animals. Other 
examples are shown in pictures on the next page. 

How Early Civilizations Were Sheltered 
The first civilized people built their homes m 
the valley of the Nile in Egypt, the river valleys 







144a SHELTER 


of Mesopotamia (now in Iraq), and the valley of the 
Indus in India. The homes were blocklike and flat- 
roofed. To make them, the people sun-dried clay to 
make bricks. 

Later, as the nations grew wealthier, well-to-do 
people built their houses aroimd an open court. They 
often used stone instead of brick for building. In 
ancient Greece and Rome, rich home owners had 
running water, sanitary equipment, and piped heat. 
In crowded Rome, the people built apartment houses 
several stories high. 

In northern Europe, people faced a colder climate. 
Here the principal part of a home was a long hall- 
like room. The roof was high, and it had a steep 
slope to shed heavy snowfalls. The room was heated 
by a large fire, but the high roof made the smoke 
from the fire endurable. An open “wind’s ej’^e” (win- 
dow) under the roof let in light and air and also 
served as a chimney. During hea^^ storms chickens 
and livestock were driven into the house. 

Shelter in the Middle Ages 

During the Middle Ages, kings and the wealthier 
lords built fortified castles vdth thick walls. The lord 
and his family lived in a large central hall. The castle 
was dark, and the only heat came from a masonry 
fire pit at one end of the hall. Near the castle were 
the huts of the peasants. These workers made their 


homes from rough timber and chinked the cracks 
with mud and straw. 

Chimneys were invented in the llOO’s, which made 
it possible to build several rooms, each heated by a 
fireplace. Windows were just openings that could be 
closed by a .shutter during stormy weather. Glass 
still cost too much for general use. 

In Europe during the jMiddle Ages, city dwellers 
feared to build houses beyond the wall that surroimded 
the tovm. To provide extra room, builders added more 
stories to the houses. Some upper stories extended 
out over the dirty, unpaved streets. These overhang- 
ing stories darkened the streets and blocked air cir- 
culation. This plan of building is still found in some 
European countries. 

The Middle Ages brought improvements in building 
materials. IMany houses were still built of wood, but 
stone and half-timbered homes became more common. 
Great wooden beams formed the frame of a half-tim- 
bered house. The spaces between the uprights were 
covered with laths plastered wdth clay. The old 
thatched roofs were lu'ghly inflammable. Now safer 
shingles, slate, and tile came into use. 

In the follovdng centuries some improvements were 
made and various conveniences were invented. But no 
fundamental change occurred until power-driven ma- 
chinerj' came into use in the 1800’s. This change 


PROVIDING SHELTER FROM DANGER 




3. Middle Ages castle 

Today most men do not build hom^s to provide shelter from danger. But in earlier times men needed sheiters that would keep out 
their enemies. 1. The Swiss lake dweUers built their homes over water. 2. The cliff dweUers of the American Southwest made homes 
like fortresses high up on rock cUffs. 3. During the Middle Ages, the lords built castles of stone and surrounded them with high 
t^aUs and deep ditches. 4. In North America, pioneers often built log forts or stockades as protection against unfriendly Indians. 











At the left ere fiat-topped houses in northern Africa. In hot, dry lands many houses have these thick fiat roofs to give protection 
from the sun. Such roofs also offer a cool place to sleep at night. The houses at the right were built in the mountains of Germany. 
The steep roofs shed heavy snowfall. Rain also slides quickly off such roofs. 


revolutionized the production and transportation of 
building materials. Improved machinery also brought 
new methods of construction. But the colonists who 
came to America before this change used the same 
methods employed in the Middle Ages. 

Early Colonial Shelters in America 

The first colonists liked to use the same materials 
and building styles they had knovTi in the mother 
country. But like earlier peoples, they had to use 
the materials they found near by. In New England, 
the first settlers lived in crude shacks made of wattle 
daubed with beach mud. As soon as they could, they 
built houses made of rough planks. They built a large 
fireplace of clay or brick to give warmth. Later, when 
the colonies were established, well-to-do people built 
houses of wood like those in England. Wealthy 
Dutch and German settlers in New York and Penn- 
sylvania chose brick and stone homes because they 
were familiar with that type. 

In the South, En g lish colonists built large wooden 
houses with many rooms. Some of these w'ere two stor- 
ies high with porches fronted by pillars. In Florida, 
the Spaniards built homes of stone and coquina, a 
stonelike material consisting of shells naturally 
cemented together. In California and the warm, dry 


Southwest, Spanish colonists who came from Mexico 
erected houses of adobe. This was clay molded into 
bricks and dried by the sun. These houses had an 
inner court, a flat roof, and a blank outer wall. 

Ifa Canada, the early French settlers built with logs. 
In New Orleans, they used c 3 TDress logs and thatched 
the roofs with palmetto leaves. Later, the well-to-do 
in New Orleans built houses of brick and stone. These 
homes had graceful iron railings and a paved court 
in the rear (called a patio). 

One of the most important tjTjes of early American 
shelter was the log cabin. Swedish colonists intro- 
duced this type of construction in Maryland and 
Delaware. YTien the pioneers pressed steadily west- 
ward through forest regions, they built log cabins 
(see Pioneer Life). In the treeless Great Plains region 
they built houses of sod cut from the prairie. 

Transition to Modern Building 

Power-driven machinery came into use in the United 
States in the first half of the 19th century (1800- 
50). Sawmills, using steam or water power, pro-\dded 
abundant lumber. Nails and other metal products 
became cheap and plentiful. Steamships, canals, and 
finally railroads made these materials available in all 
settled communities at relatively low cost. 


HOW AMERICAN PIONEERS BUILT THEIR HOMES 



When they settled a new land pioneers usually built houses having only one room. 1. The first settlers in New England made homes 
01 rough planks. The roofs were thatched with rushes. 2. As the pioneers pushed westward through the forests they built log cabins. 
3. In the Great Plains region they found few trees. Hero they built houses out of sod slabs cut from the prairie. 
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HOW SHELTER INTERIORS HAVE CHANGED 



1. In colonial days people lived close to the fireplace. In this pic- 
ture a housewife dusts the hearth with a bird’s wing. A teahettle 
and a huge iron pot hang from swinging pothooks over the fire pit. 

2. By the late 1800’s most houses had a large kitchen. It was the 


most important room in the house. In cold weather it served as 
a bathroom, dining room, and livmg room. 3. In contrast, many 
kitchens today are small and compact. But every modem tool 
and cooking utensil is within easy reach of the housewife 


These changes transformed building methods. 
Formerly, families built their own houses, perhaps 
with help from neighbors. They used materials near- 
by. Today builders use materials from many places, 
as shown by the map on the opposite page. They can 
build in any style the owner desires. Inventors and 
manufacturers have introduced many conveniences. 
Among them are heating with furnaces or boilers, 
and cooking and lighting with gas or electricity, and 
modem plumbing. 

Improvements in Modern Interiors 
In early times, shelters usually had only one room. 
There the family cooked, ate, slept, and kept all its 
goods. Later, in civilized nations, frontier shelters 
and homes of the poor still had only one room. These 
homes often had sleeping space above the rafters or 
partitioned off along one wall. 

Modem homes have several rooms, and each one is 
designed to serve a particular purpose. This is indi- 
cated by its name — kitchen, dining room, living room, 
bedroom, bathroom, clothes closet, and in some homes 
a game room, nursery, den, or library. 

In large cities many famihes live in “efficiency” 
apartments which have only a few rooms. Space is 
conserved by installing a toy kitchenette, an in-a- 
door bed, and sliding wall panels for clothes storage. 
In contrast, some apartments have as many rooms 
as a costly house. New' apartments and houses may 
have radiant heating, indirect lighting, and air con- 
ditioning. Some have built-m garbage-disposal units. 


electric dishwashers and other laborsaving devices 
(See also Air Conditioning; Heating and Ventilat- 
ing; Home Economics and Management.) 

The Modern Housing Problem 
The new conditions also brought financial and so- 
cial problems. Land had once cost little or nothing, 
and families had contributed most of the building la- 
bor. Later dw'elhngs became more concentrated m 



An example of the compact efficiency in modem homes is the 
kitchen area in a house trailer, or mobile borne. This type oi 
shelter is especially useful for retired people and for construc- 
tion workers and military personnel who move frequently- 
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Why can we build a house today of many different materials ? 

Modern means of transportation can bring all types of 
building materials to any place in the United States. 
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Insulated 
copper wire 
(CONNECTICUT) 




Raw rubber 

(SHIPPED FROM 
THE EAST INDIES) 



OTHER IMPORTANT 

HOUSE-BUILDING 

MATERIALS 

Material 

Principol Stotes 
in Production 


Connecticut 

Illinois 

Lighting fixtures . 
Wallpaper .... 
Asphalt roofing . . 
Building hardware 

Illinois 

Illinois 

Michigan 

New Jersey 

New York 

Building paper . . 
Brick ond tile . . . 
Plumbing equip. . 
Mineral wool . . . 

Ohio 

Ohio 

Ohio 

Pennsylvania 

Pennsylvania 

Window glass . . 


Early settlers in America had to build their homes out of wood, 
stone, or sod. They had to use materials they could transport 
from nearby sources. The development^ of modern transporta- 
tion brought a great change in housebuilding. The map shows 


how building materials can now be moved quickly by ship, train, 
or truck to any point in the nation. The states shown above 
supply many of these products. Some materials, however, 
im'ght be obtained from states closer to the building site. 


towns and cities, and building sites became more ex- 
pensive. The work of building was transferred to paid 
craftsmen such as carpenters, bricklayers, plumbers, 
and painters. Modern conveniences also added to the 
expense; and communities had to e.xact higher taxes 
to pay for the manj’^ services provided. 

Under these conditions, only those who earned a 
good income could afford a new house. Many families 


lived in apartment buildings. These suppty shelter 
for two to 100 or more families. But these accommo- 
dations also became increasingly expensive, and rents 
rose accordingly. Families having low incomes could 
find shelter only in old or nearly worn-out buildings 
in undesirable neighborhoods. Many of these locali- 
ties degenerated into slums. This problem is described 
in the article on Housing. 


REFERENCE-OUTLINE FOR STUDY OF SHELTER AND HOUSING 


SHELTER 

I. Primitive shelter S-143-4 

A. Nestlike huts in trees S-142, picture N-143 

B. Cave and cliff dwellers M-G3-4, 70, C-158, 
C-347-8; picture A-355; color picture M-67 


C. Lake dwellings M-66, L-87, S-144, color picture 
M-68, picture S-144a 

II. Early civilizations S-144, A-305, B-302, B-6 

A. Greek and Roman houses S-144a, A-305-11; 
Pompeii P-367 

B. Northern Europe S-144a; Northmen N-296 
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III. Middle AgesS-144(i: castles C-132-5, pictures J-356, 

M-238, 238a, N-243, B-322, H-261, E-351 

IV. Indian shelter in the New World 

A. North of the Rio Grande 1-94, 100, 104, 104c, 
104d, 1066, S-144 (the following references are 
to pictures): earth lodge 1-104, 104a; hogan 
I-104c, A-356; long house 1-89; palmetto shel- 
ter I-lOl; pueblo 1-92, lOid, G-39; slab house 
1-94, 106c; tepee 1-90, 103; tule-thatched hut 
I-106a; wigwam 1-99 

B. South of the Rio Grande: Aztec huts and 
houses A-543-4; elaborate Maya structures 
M-144; Inca farmhouses, picture 1-51 

V. Shelter in the 13 American Colonies: southern 

plantations A-193c, 193e, pictures A-194, 195, 
A-318; Middle Colonies A-199-200, 203, pictures 
A-204, A-318; New England A-208, pictures 
A-207, A-318 

VI. Modern shelter: architecture provides refinements 

A-305, A-318. See also Reference-Outline for 

Architecture 

A. Transition to modern building S-144c-d; the 
changing shape of the English house, pictiures 
E-369/ 

B. Modern shelter in the United States, pictures 
A-322, B-3466, U-262, 269, 276, W-308, G-39 

VII. Typical shelter around the world, pictures S-143, 

1446 

Note: All references in the following section are to pictures. 

A. North America: Greenland (Eskimo) E-393; 
Newfoundland N-140; Mexico M-197 

B. Central America: Costa Rica C-490; Guatemala 
G-222a, c, C-174; Honduras H-417, C-171; Pan- 
ama P-52, P-55. 

C. South America S-260: Argentina (Tierra del 
Fuego) S-259; Bolivia B-2226; Brazil B-287; 
Chile C-254; Colombia C-389; Paraguay P-76; 
Peru P-163, L-116 

D. Europe: Belgium B-116; England E-349, 353, 
E-364, S-68, A-317; France F-258, 266, 271; Ger- 
many S-144c, B-82, 83; Ireland 1-228; Italy 1-264, 
266; Lapland L-102; Netherlands N-115; Nor- 
way N-303; Portugal P-381; Russia R-263; Scot- 
land S-62; Spain S-314, 316, 319a, 320; Sweden 
S-463; Switzerland S-474, 476, 478 

E. Asia A-403; China C-258, 263, C-116; East 
Indies E-204, 205, J-325; India 1-64, H-356; 
Indo-China 1-126; Japan J-298, Malay Peninsula 
M-57; Mongolia M-344; Palestine P-44; Phil- 
ippines P-196; Samoa P-12; Siam S-169; Syria 
S-487; Turkey T-215, 217 


Sheridan, General Philip Henry (1831-1888). 
“Fighting Phil Sheridan” ranks with Generals Grant 
and Sherman as one of the three great Union com- 
manders of the Civil War. He was the only one of the 
three who devoted his whole life to the army. 

Sheridan was born in Albany, N. Y., where his par- 
ents had settled after emigrating from Ireland. Soon 
after his birth the family moved to Perry County, 
Ohio. Here his father worked on canals and roads while 
the boy attended school. The IMexican War prompted 
Sheiidan to become a soldier. He secured an appoint- 


F. Africa S-144c: Congo A-50, C-434c, 434(1; 
Morocco M-394; Nigeria A-49; Rhodesia A-49| 
South Africa S-244 

G. Australia: cities A-481; stations A-483 (text) 

HOUSING 

I. In the United States H-430-3, S-145, B-3466, pictures 
S-142, 143, 1446, U-269, A-322, B-346a, 347, W-308 
See also Housing in Fact-Index 

A. Causes of the housing shortage H-430-430a 

B. Problems created by slums H-4306-4316, pic- 
tures H-431c, 431d, U-312: clearance H-432e-433 

C. Problems of home ownership H-432b 

D. Attacking the housing problem H-432c-433, 
S-145, U-368, B-345: Roosevelt “New Deal” 
agencies (FHA, HOLC, NHA), list R-205, pic- 
ture R-208; Truman “Fair Deal” program 
(public housing and slum clearance bill) T-200, 
prefabricated houses B-3466, H-432d, pictures 
B-347 

E. City planning C-321, pictures C-322. See also 
City Planning in FacUIndex 

II. In Europe H-433: England E-351, L-306; Sweden, 
pictures H-433, S-463; Norway 0-4266; Russia 
L-164 

BIBLIOGRAPHY FOR SHELTER AND HOUSING 
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(See also bibliography for Architecture.) 


ment to West Point and was graduated from there in 
1853. His first experience in warfare was gained 
against the Indians in Texas and Oregon. 

At the outbreak of the Civil War he was a first 
lieutenant. Distinguished service brought him rapid 
promotions. He won praise for his leadership in the 
battles of Peiryville, Ky., Stones River, Tenn., Chick- 
amauga, Ga., and Chattanooga, Tenn. At the biRtle 
of Missionary Ridge, Sheridan was one of the first 
to reach the crest. When Grant took command of the 
United States Army in 1864 he gave Sheridan command 
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of the cavaliy of the Army of the Potomac. During 
the Wilderness campaign of 1864 Sheridan aided Grant 
by destroying Confederate lines of communication. 

In July 1864, a strong Confederate force imder 
Jubal Early drove the Federal army from the Shenan- 
doah Valley in northwestern Virginia. Sheridan then 
took command of the 
area. He defeated 
Early at Winchester 
and again at Fisher’s 
Hill, driving the Con- 
federates back to Staun- 
ton. This won Sheri- 
dan a commission as 
brigadier general in the 
regular army. 

On the morning of 
October 19 Early 
counterattacked at 
Cedar Creek and drove 
the Federal force back 
in confusion. At the 
time Sheridan was re- 
turning from a confer- 
ence in Washington. 

According to the poem 
‘Sheridan’s Ride’ by Thomas Read, the general had 
reached Winchester, 20 miles away, when he heard: 

The terrible grumble, and rumble, and roar. 

Telling the battle was on once more. 

Speedily he rode forward and reorganized the Union 
troops. At 3:00 p.m. his forces attacked and drove 
the Confederates 30 miles up the valley. For this 
Sheridan was made a major general and received the 
thanks of Congress. Although the poem has been criti- 
cized as inaccurate, it does express the public admira- 
tion of Sheridan’s leadership. A spirited statue by 
Gutzon Borglum in Washington and others elsewhere 
show Sheridan on horseback rallying his men. 

For three war years the Shenandoah Valley had 
been a rich storehouse for the Confederates. But now 
Sheridan ravaged the land until, as it was said, a crow 
flying over it would have to carry its own rations. In 
March 1865 Sheridan rejoined the Army of the Po- 
tomac. At Five Forks he entrapped and routed Pick- 
ett’s troops, causing the Confederates to abandon 
Petersburg. VTien Lee started to retreat Sheridan’s 
cavalry blocked the Confederate escape route at Ap- 
pomattox Court House. This forced Lee to surrender. 

After the war Sheridan was placed in command 
in the Southwest near the Mexican border. Later he 
headed the Department of Missouri, with headquarters 
in Chicago. During the great Chicago fire of 1871, 
Sheridan’s troops helped maintain order in the eity. 

In 1870 Sheridan served as the American military 
observer with the Prussian army in the Franco-Prussian 
War. In 1884 he succeeded Sherman as commander in 
chief of the United States Army. He received the 
rank of general a few months before his death. He 
was the last to hold this rank imtil it was conferred 
on Gen. .John Pershing in 1917. 


Sherman, Genebal William Tectoiseh (1820- 
1891). Second only to General Grant as the greatest 
Northern commander in the Civil War was William Te- 
cumseh Sherman. Like Grant, Sherman was bom in the 
then frontier state of Ohio, at Lancaster. He was 
named Tecumseh for the Shawnee Indian chief who had 

terrorized that region a 
few years earlier. 

Sherman’s father, a 
judge on the state su- 
preme court, died when 
the boy was nine j^ears 
old. Most of the 11 
children in the family 
were distributed among 
the relatives and 
friends of the family. 
The future general was 
reared by Thomas Ew- 
ing, a Lancaster law- 
yer. Ewing renamed 
him William Tecumseh. 

After attending an 
academy at Lancaster, 
Sherman entered West 
Point. He was graduat- 
ed from there in 1840, sixth in his class. He received 
a commission in the army and during the Mexican 
War saw service in California. By 1853 he was tired 
of military bfe and resigned his commission to enter 
on a business, legal, and educational career. 

At the opening of the Civil War he was head of the 
state military academy of Louisiana (now Louisiana 
State University). But his sympathies and duty lay 
with the North. Resigning his position, he hurried to 
Washington, D. C., to rejoin the army. He was com- 
missioned a colonel of volunteers and commanded a 
brigade in the first battle of Bull Run, July 21, 1861. 
In August he was promoted to brigadier general and 
two months later he was given charge of the DeparL 
ment of the Ohio (River). 

On taking over his new command he reported 
to Washington, D. C., that 200,000 men would be 
needed to carry on a successful campaign in that re- 
gion. The North at that time had no idea of the task 
that lay ahead, and newspapers said that Sherman 
was “crazy.” Time proved that his estimate was 
correct but he was saciificed to the popular clamor 
against him and removed from his command. 

But Sherman’s military genius was so great that he 
could not long be kept in the background. At the 
battle of Shiloh, April 6, 1862, he was in the thick of 
the fight. He had several horses shot from imder him 
and was twice wounded, but he helped save the day 
for the Union army. For his services he received the 
rank of major general. Serious mistakes had been 
made at the battle of Shiloh, and the commander, 
Grant, had to endure much criticism. Grant wished 
to withdraw from the army entirely, but Sherman per- 
suaded him to stay, reminding him of the storm of 
criticism he himself had weathered. 


THEY HELPED BRING VICTORY TO THE NORTH 



The officers who gave the most help to General Grant in the Civil War 
were Gen« Philip Sheridan (left) and Gen. William Sherman (right). 
Both men hastened victory by devastating Confederate territory* 
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Sherman did more than talk. He backed up his 
words with deeds, and in the Vicksburg campaign 
rendered valuable aid to Grant. At its successful 
conclusion he generously gave all the credit to his 
superior officer. When Grant, as a result of this 
campaign, was made commander of the armies of 
the United States, Sherman was appointed to fill 
Grant’s position as commander in the West. 

His Most Famous Campaign 

It was in this position that he carried on the cam- 
paign on which his fame chiefly rests. On May 6, 
1864, he left Chattanooga, Tenn., for Atlanta, Ga. 
It took him four months to cover the 135 miles be- 
tween the two places, for in this campaign he met a 
foeman worthy of his steel in Gen. Joseph E. Johnston, 
ohe Confederate commander. Difficulties were about 
evenly balanced, but Sherman possessed the love 
and confidence of his men to amuch greater degree than 
did his opponent. They knew that when they saw 
“Uncle Billy and his white socks” all was well. 

Atlanta was reached on September 2. After clear- 
ing the city of its civil population and resting his 
men, Sherman started on his famous march of 400 
miles “from Atlanta to the sea.” For 32 days no 
news of him reached the North. He had cut him- 
self off from his base of supplies, and his men lived on 
the country through which they passed. They 
covered a path 60 miles wide in their march, and in 
that path everything which they could not use but 
which might prove of use to the enemy was ruth- 
lessly destroyed. When we consider this destruction is 
it any wonder that Sherman said that “war is hell”? 
Finally on December 20, Savannah, Ga., was reached 
and Sherman telegraphed to President Lincoln: 
“I beg to present you as a Christmas gift the city 
of Savannah, with 150 heavy guns and plenty of 
ammunition, and also about 25,000 bales of cotton.” 

The Surrender of Johnston 

After a month’s rest Sherman turned North with 
his army, expecting to join Grant near Richmond, 
the Confederate capital. But before he reached that 
place the Confederacy had collapsed. After receiving 
the surrender of General Johnston in North Carolina, 
Sherman marched on to Washington. He thus com- 
pleted a march of nearly 2,000 miles through the 
enemy’s country, one of history’s greatest campaigns. 

Having achieved such fame in the army, Sherman 
decided not to return to civil life. He remained as 
commander in the West until Grant was elected 
president. He was then made commander of the 
United States Army and given the rank of general, 
a rank which previously had been held only by 
Grant. He held the command of the Army until 
1884, when he resigned, after 23 years of continuous 
army service. 

Shetland islands. In that far-away time 
when the Shetlands were inhabited by a short dark 
people called the Piets, the Romans named the 
islands Ultima Thule, “the farthest land,” or end 
of the world. But to the Vikings of Norway and 


Sweden these islands were near neighbors, easily vis- 
ited in their long boats. Everywhere we see reminders 
of those days— burial mounds, stone circles for Druid 
rites, crumbling stone watch towers. 

These islands are a region of fogs, storms, and long 
winters, where little except potatoes, oats, and barley 
can be grown. The islanders live principally by fish- 
ing, but they also raise Shetland ponies, a small 
breed of cattle, and sheep. They make excellent 
knitted goods and tweeds from native wool. Hard as 
their life is, it yet has the compensation of ruggedly 
beautiful surroundings. The ocean is everjT\’here, 
dashing against brilliantly colored cliffs, and so pen- 
etrating the land by firths that no point is more than 
3 miles from the sea. A striking natural feature is the 
Grind of the Navir, or Gate of the Giants, carved by 
waves from the porphyry cliffs. 

The Shetland group contains more than 100 islands 
and islets, with a land area of 550 square miles. The 
largest is Mainland, with about two-thirds of the total 
area. On Mainland is the capital, Lerwick. The 
group lies 120 miles northeast of the Scottish main- 
land, and 200 miles west of Norway. It was ceded by 
Norway to Scotland in 1468 and forms a Scottish 
county. Population (1951 census, preliminary), 19,343. 
Shiloh {shl'lo), Battle of. On Sunday morning, 
April 6, 1862, General Grant sat enjoying a leisurely 
breakfast below Pittsburg Landing on the Tennessee 
River, while his army cooked breakfast in the camps 
grouped about Shiloh church not far away. Nobody 
expected trouble from the retreating Confederate 
forces under Gen. A. S. Johnston supposed to be 
camped at Corinth, 20 miles away; Grant had not kept 
cavalry out watching the Confederates, nor had he 
posted outposts sufficiently far in front. 

Suddenly the crack of rifles and roar of battle broke 
the calm. When Grant reached his troops, his situa- 
tion looked disastrous. The Confederates in full force 
had burst from covering woods and were driving des- 
perately resisting bands of Union soldiers from their 
camps. All day the battle raged, with terrific losses; 
practically no control could be exercised by either 
commander over his raw troops. By night, the Union 
troops had been driven almost to the river. 

The situation changed over night. General Buell 
arrived with 25,000 Union troops, and General Johns- 
ton of the Confederates died of a wound he had suf- 
fered while leading a charge. His successor. General 
Beauregard, was driven from the field next day and 
retired to Corinth. The Union armies of some 70,000 
lost about 13,000 killed and wounded. The Confeder- 
ate loss was 10,000 out of some 40,000. 

Shiloh was the second great battle of the Civil War 
and the most bitterly fought engagement of the whole 
struggle. Bitter criticism was heaped upon Grant for 
his heavy losses. But President Lincoln refused to 
remove him, and Grant soon justified the president s 
faith in him. The Confederates, on the other hand, 
had lost almost as heavily and had missed their 
chance to break up the Union advance in the West. 
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OAR, SAIL, and STEAM — STORY 0/ SHIPS 



A fleet of powerful tugs chug and strain to ease the huge Queen Mary into a North River berth at New York City. Henry Hud- 
son's ship, the Half Moon, which saiied across the Atlantic and passed this spot in 1609, was smaller than any of these tugs. 


CHIPS. A stout ship can go wherever there is 
enough water to keep it afloat. For this reason 
ships have been important to men since long before 
the dawn of history. Wagons, motor vehicles, and 
railroad trains must have roads or tracks to travel 
on. A ship needs nothing but water. Rivers, lakes, 
seas, and oceans are highways for a ship. And these 
“highways” are far more extensive than those on 
land, for nearly three-fourths of the earth’s surface 
is covered by water. 

From the time men first began to build ships they 
have wanted two qualities: roominess and speed. 
Above all else, a ship must be able to float and sup- 
port a load. Buoyancy (floating power) depends 
largely on the relative size of the hollow space in- 
side the hull; and a round shape gives the largest 
hollow space for a given size of hull. Hence, ships 
built for cargo carrying have always tended to be 
tubby. The “round ships” of ancient times, wth 
crude sails, were so clumsy that they could make only 
a mile or two an hour. 

A ship should also steer well and ride well over 
waves; and, at least for war, it should be speedy. 
The best kind of ship for these purposes is a long 
narrow ship. Such a ship also needs a deep keel, or 

fin,” below so that in a rough sea it will not roll 
over hke a log. Ancient people used sails on these 


“long ships”; but they relied principally upon oars, 
because oars gave greater speed and made maneuver- 
ing easier. Both round and long ships are still built. 
The contrast between them can be seen by comparing 
a typical broad-beamed cargo vessel with a modem 
destroyer or ocean liner. 

The First Ships 

Men have had ships from the most ancient times. 
The first “ship” was made when some primitive man 
discovered that a tree trunk or branch would hold 
him up in the water. Others living in treeless lands 
learned to use bundles of rushes tied to form a 
rough boat. Still others used baskets or inflated 
skins as boats. In some parts of the world people 
still use such craft (see Boats). 

But hollowed logs and inflated skins are not ships. 
Real shipbuilding began when men learned to fasten 
planks and timbers together into a vessel of some 
size. The Egyptians made this discovery before the 
Pyramid Age. The Sumerians of Mesopotamia and 
the inhabitants of ancient Crete and China prob- 
ably learned how to build ships at about the same 
time. Real ships are pictured in Egyptian paint- 
ings of the 28th century b.c. The Cretans also built 
ships for sailing the Mediterranean at a very ancient 
date (see Aegean Civilization). But the greatest 
sailors of ancient times, after about 1200 b.c., were 
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the Phoenicians. Their war galleys carried sharp 
beaks for ramming enemy craft, and had two or more 
banks of oars for greater power and speed. From this 
model the Greeks and Romans developed their "bi- 
remes,” with two banks of oars, “triremes,” with three 
banks, and great round ships for cargo work. Such 
ships were used in the Mediterranean until the Crusades. 

During the early Middle Ages the Scandinavians 
made a great advance in seafaring. They undertook 
bold voyages on the Atlantic in their long, beautifully 

AN EARLY LEVIATHAN, THE ‘GREAT EASTERN 


As England grew to be the “mistress of the seas,” 
sails, used more skilfully by English seamen than by 
their predecessors, became the only motive power 
for merchant and naval vessels alike. Craft that 
would be recognized by a modern sailor began to 
appear on the seas — full-rigged ships in the modern 
technical sense, brigs, barks, etc. High-water mark 
in the development of the sailing vessel for beauty 
and speed was attained, however, not by British 
vessels, but by the famous “Yankee clippers” of the 

1840’s and ’50’s. Pre- 
„ viously the hulls of 

merchant ships had 



the steering blade, now called a rudder, was hinged at 
the stern, where it would not pull out of water when 
the ship rolled. It was turned with a tiller, or bar 
handle, until the steering wheel was mvented in the 
18th century. Sails were improved until oars could 
be dispensed with, except on the large Mediterranean 
war galleys and trading ships used on long voyages. 
“Castles,” originally erected fore and aft as posts for 
archers, became the permanent “forecastle” and 
“after castle” of the ship. These castles were used for 
Indng quarters, and also kept gieat waves from sweep- 
ing the decks. 

The Great Voyages of Discovery 
These improvements came in the same period 
when Mediterranean navigators learned to use the 
magnetic compass (see Compass, Magnetic; Naviga- 
tion). Men now were equipped to sail the high seas; 
so the mariners of Genoa and Portugal, and later of 
Spain, sought sea routes to the Orient (see America). 
In the north, the Hansa tovms were active; later 
England and Holland took to the sea. 


Chesapeake or Baltimore chpper. The true Yankee 
clipper rejoiced national pride by making speed 
records seldom equaled before or since by any sailing 
vessel; 300 miles a day was not exceptional. 

Decline of the Sailing Ship 

Yet the heyday of the Yankee clippers was brief. 
They were doomed by the steamships, which vere 
beginning to ply the ocean in greater and greater num- 
bers. Fleet and beautiful, they marked the closing 
chapter in the long and glorious era of the supremacy 
of sails and wood upon the seas. 

But sailing vessels continued to play a minor role 
in the performance of the world’s work. The square- 
rigger virtually disappeared, and the schooner took 
its place. Fore-and-aft rigged, with two, three, or 
more masts, schooners can sail much closer to the 
wind than square-rigged ships, and can be worked with 
smaller crews. Schooners w'ere employed chiefly in 
fisheries, in the coasting trade, on inland waters, ana 
as carriers of heavy freight such as lumber, ore, 
and coal. The United States at present has the 



SOME FAMOUS STYLES IN SAILING VESSELS 
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A FULL-RIGGED SHIP 


Sailing ships may be divided into three distinct 
classes — the square-rigged, the fore-and-aft rigged, 
and the mixed-rigged. The square-rig, which 
is illustrated above, consists of sails hung from 
horizontal yards, which are slung at their middle 
points to the masts. The masts are held in place by 
shrouds attached to the ship's sides, and by stays 
between the masts and forward. A full-rigged ship 
— a “.ship” in the technical sense — has three masts, 
all square-rigged, called from bow to stem the 
foremast, the maimnast, and the mizzenmast. A 
“brig” has only two masts, the fore and main. 

A full-rigged ship may carry five or more sails, 
one above the other, on each mast. The same 
names are applied to the corresponding sails and 
spars on each mast, except that the name of the 
mast is prefixed. In describing the rigging of a 
ship we .shall refer to the foremast, but in every 
case in which a corresponding spar is used on the 
main or mizzenmast the number of the correspond- 
ing spar will he given, so that you can locate, for 
example, the fore topmast (6), main topmast (11), 
and mizzen topmast (16). 

Each mast comprises five separate parts or 
masts. The bottom one is called the foremast 
(5), mainmast (10), or mizzenmast (15) as the 
case may be, and the upper ones, in order, are 
the topmast (6, 11, 16), the topgallant mast 
(7, 12, 17h the royal mast (8, 13, 18), and the sky- 
sail mast (9, 14, 19). 

Square-rigged ships usually carry a set of tri- 
angular sails called jibs, hung on stays stnmg 
from the foremast to a jibboom (2), and to a flying 
jibboom (1), which project from the bow. Below 
these spars is a boom called the dolphin-striker (4); 
it supports the stays and martingales that brace the 
jibbooms from below. The bowsprit (3) supports 


the jibboom. Other triangular sails, called stay- 
sails, are rigged on the stays between the masts. 

The lowest yards are called the foreyard (20), the 
main yard (27), and the crossjack (34). They carry 
the foresail, the mainsail, and the mizzen sail 
or crossjack. These sails are often called courses. 
Next above these are the lower topsail yards 
(21, 28, 35), then the upper topsail yards (22, 29, 
36), the lower topgallant yards (23, 30, 37), the 
upper topgallant yards (24, 31, 38), and the 
royal yar(^ (25, 32, 39). The topmost yards are 
the skysaU (26, 33, 40). On the mizzenmast are 
a number of special arms — the spanker boom (43), 
the spanker gaff (44), and the monkey gaff (45). 

The fore-and-aft rig consists of one large sail 
to the mast. This may be spread between a 
horizontal boom at the bottom and a shorter gaff 
above. The gaff is a spar fastened to the mast by 
a collar; it points midway between horizontal and 
vertical, and can be raised and lowered by hal- 
yards. The sail swings to one side or the other of 
the mast, or directly back of it (“aft”). Such 
sails can be handled from the deck, so that a 
large vessel may be manned by comparatively 
few men._ 

The single-masted “fore-and-after,” with a 
gaff mainsail and a jib, is called a “sloop”; with 
two or more masts, and a jib, a “schooner.” A 
sloop with a smaller second mast is called a “yawl.” 

Vessels with mixed rigs, the third class, carry 
both square and fore-and-aft rigging. A two- 
master with square rigging on the foremast, and 
fore-and-aft rigging on the main, is a “brigantine.” 
A threemaster with square rigging on the fore, 
and fore-and-aft rigging on the other two, is a 
“barkantine”; if only the mizzenmast is rigged 
fore-and-aft, it is a “bark” or “barque.” 
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largest sailing tonnage of any country in the world, 
though some other maritime nations have greater 
numbers of ships. 

Development of the Steamboat 
In the closing decades of the 18th century many ex- 
periments were made with steam propulsion of boats. 
Twelve years after Fulton’s Clermont made its first 
voyage on the Hudson (see Fulton, Robert), the first 
vessel fitted with steam power 
crossed the Atlantic. This was the 
American built Savannah which 
in 1819 ran from Savannah to 
Liverpool in 25 days, most of the 
time, however, under sail. The en- 
gines of those daj^ consumed about 
four times as much fuel as modern 
engines for every horsepower pro- 
duced, so the problem of a trans- 
atlantic steam passage was a fuel 
problem. The Savannah’s voyage 
and the one or two transatlantic 
passages made by steam vessels in 
following years made such slight 
impression that in 1835 “sober 
sensible people” hooted at the 
suggestion of a steamship line 
between Great Britain and North 
America; one might as well talk 
of running a steamship line to the 
moon, they said. And a boat from 


SAIL AND STEAM 



the Cunard line, founded in 1839. The White Star, 
which merged with the Cunard line in 1934, was orip- 
nally a sailing line. Its first steamship crossed the 
ocean in 1870. 

Speed of Steamships and Sailing Vessels 
The fastest sailing vessels as a rule made the voyage 
from Europe to America in several weeks. One sail- 
ing vessel made the passage from Liverpool to 
Baltimore in 14 days 9 hours. 
Less than a hundred years from 
the time of the Savannah’s voy- 
age the fastest steamships were 
to make it in four and a half 
days. The first transatlantic 
steamships, to be sure, were not 
infrequently beaten in races with 
the swift sailing packets. Even 
today, the hourly speed at which 
it is found most profitable to 
run ordinar5’^ freight steamships— 
9 to 12 nautical miles — is no 
greater than that of the clipper 
ships — 12 to 15 miles — and far 
below the record clipper speed 
—21 miles. It is only our great 
luxurious passenger liners, which 
disdain freight almost altogether, 
that make speeds of from 25 
to 30 nautical miles an hour. 
Yet, from the first, commerce 
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Here we see the past and the present in seagoing vessels. In the stately bark Discovery, at the top, Capt Robert F. Scott made bis 
arst attempt to reach the South Pole. The Frederick Lyhes, in the lower picture, is a modern cargo vessel of the type designated 
It provides fast cargo service on regular runs and carries a limited number of passengers Passengers’ staterooms and officers 
quarters are confined to the smaU superstructure at the waist of the ship. This arrangement aUows maximum space for cargo holds. 


the moon could scarcely have created a greater sensa- 
tion in 1838 than the arrival, on April 22, in New 
York harbor of the Sirius, which had made the nm 
from Cork in 17 daj’s entirely under steam pow'er. The 
following day the Great Western, the first steamship 
built for transatlantic seridce, arrived from Bristol. 
And now the transatlantic steam liner was an accom- 
plished fact, and before long the “seven seas” were 
netted with steamship lines. The onlj’ one of the 
earlj’ transatlantic lines to survive, however, was 


tended inevutablj’ to flow in the channels provided 
by the new steamship lines; and todaj’ the London 
merchant gets tea from China in five weeks by steam- 
ship, whereas the fastest of the tea-clippers took at 
least three months. Voyages by steamship take far 
less time than sailing-ship voyages, even though 
there may be no great difference in the speed of the 
two kinds of ships through the water. The big ad- 
vantage of steam is its freedom from delay due to 
adverse weather conditions and its ability to take 




BARKANTINE - 1840 A.D. 


FISHING SCHOONER- MODERN 


From the hoUowed-out log canoes of the first adventurous voy- gation at the beginning of the 19th century. The Chinese junk is 
agers by water, to the gracefui swift clipper-ships of the 1850% undated because there has been little change in its design for 
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bireicnes a span of time that we cannot even guess. But during Z»ouu years or more. JNote tne development of rigging, from the 
those thousands of years, with all their ingenious development simple sails of the early Egyptians and Phoenicians, and even 
ot form, there were only two methods of propulsion — first oars, the Vikings, to the fine billowing sails of the frigate Constitution 
then oars and sails or sails alone. In the pictures above are many (“Old Ironsides”) and the fast-speeding barkantine and clipper 
01 the types of ships developed before the coming of steam navi- ship, almost the last champions of sail on the high seas. 
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was adapted to marine use and the screw propeller 
was adopted on most ships. Twin screws came later; 
today some vessels have three or even four screws. 

Later, more efficient and economical power was ob- 
tained vdth triple-expansion engines and finally vdth 
the turbine (see Turbine) . The first steamship to have 
a turbine was the experimental Turbinia, in 1897. In 
1907 the Mauretania was completed with these en- 
gines and proved sensationally speedy. It made some 
crossings between New York and Europe at better 
than 26 knots, or more 
than 30 statute miles 
an hour. The Maure- 
tania remained speed 
champion of the 
North Atlantic until 
the German ship Bre- 
men beat it in 1929. 

Such successes made 
turbines the favorite 
engine for the largest 
and heaviest ships. In 
some modern ships 
the turbines are used 
to generate electric 
power instead of driv- 
ing the ship directly. 

Early in the 20th 
century, steamships met a rival in the motor ship, 
equipped with Diesel engines (see Diesel Engine). 

Diesel Engines and Oil Fuel 

Diesel engines need no boilers, and the space thus 
saved can be used for cargo. Also, they are more eco- 
nomical of fuel and need no lengthy “warming up,” 
as a steam engine does, before a voyage can start. 

the end of the first World War in 1918, the Diesel 
engine was favored for all cargo vessels and for all 
but the largest and swiftest passenger ships. 

The steam engine later regained some favor, when 
it was improved by the use of extremely high boiler 
pressures and oil fuel instead of coal. Before the 
change to oil, 140 men worked three or four days to 
coal a large liner for a voyage; after the change, seven 
men could fill the oil tanks in six hours. A few men 
tending oil burners replaced 150 firemen shoveling 
coal. Space rated at 1,000 tons was freed for cargo. 
Navies use oil fuel whenever possible, both for 
economj’’ and space sarong and because vessels can 
refuel at sea from tank ships (see Navy). 

Economy in fuel is of great importance, because 
the fuel bill may run from one-fifth to one-third of 
the entire cost of a voyage. The quantity of fuel 
burned mounts rapidly as speed increases. One vessel 
may burn 260 tons of fuel a day for a speed of 16J^ 
knots; another not half so large may burn 316 tons 
to make 19 knots. 

The Ancient Art of Shipbuilding 

From early ancient times to our own day, the ship- 
builder has always had to solve a three-part problem. 
His ship must have buoj^ancy enough to support its 


load. It must be seaworthy. It must have speed 
enough to do its proper work, whether in carrjdng 
passengers as rapidly as possible, in carrying cargo 
at a reasonable pace, or in meeting the complex 
demands of naval warfare. 

Almost until the time of the American Revolution, 
these problems were worked out by “cut-and-trj’” 
methods. Designers followed successful older models 
closely and were timid about making changes. The 
American colonists learned this kind of shipbuilding 
from the English; but they 
proved more daring than 
their teachers. By the time 
the United States became a 
nation, some of the world’s 
best vessels were the prod- 
uct of American shipbuild- 
ing. 

The w'ork was altogether 
a local industry' in ship- 
building towns. The boys 
who loitered in the ship- 
yards after school, watch- 
ing a ship grow under the 
skilful hands of their friends 
and neighbors, expected 
themselves to build such 
ships or sail in them. Many 
of the workmen were old sailors. The owner’s daugh- 
ter might pose as a model for the figurehead shaped 
by' the woodcutter in the comer of the y'ard. Most of 
the w'orkmen were artists in their way', taking pride in 
the w'ork of their hands and competing jealously for 
the more difficult tasks. Until about 1830 any skilled 
shipy'ard mechanic performed any' and all work in- 
volved in the construction of a ship. Thus the in- 
dustry was itself a school for all engaged in it, and 
continually built up designing and building skill. 

Modern Scientific Shipbuilding 
During this time, the sw'ift advance in scientific 
knowledge was helping shipbuilders to escape from 
"cut-and-try” methods. An example of thisnew knowl- 
edge is given in the accompanying diagram, which 
shows how designers work out the problem of stability 
— that is, how to build a ship that w'ill return to the 
upright position when it has been heeled over by high 
winds or rough seas. The change to scientific methods 
became complete with the use of steel and steam or 
motor pow'er. The effect of this change can be seen 
by visiting any modem shipyard. 

As we approach, our ears are assailed by a terrific 
clamor of crashing metal, from w'hich presently w'e are 
able to pick out individual notes — roaring foundries, 
clanging engines, whirring dynamos, and thundering 
pneumatic hammers. At the water’s edge, the cranes 
and scaffolding of the ways form a rough pattern of 
colossal steel lacew'ork. Underfoot, instead of the 
springy carpet of spicy chips and shavings covering 
the ground in the W'ooden shipy'ard, we find a strange 
litter of heavy metal parts — steel plates and bars. 


WHY A SHIP RIGHTS ITSELF OR CAPSIZES 



A ship’s ability to right itself depends upon the relations between 
the center of gravity (G), where the ship’s weight draws it down, 
and the center of buoyancy (B), where the water supports the ship. 
In an upright ship (1), these centers lie on the midKne. When a 
ship rolls, the center of buoyancy shifts sidewise and thrusts up- 
ward across the midline at a point called the metacenter (M). 
If the metacenter is higher than the center of gravity (2), the up- 
ward and downward thrusts act together to right the ship. But 
in a top-heavy ship (3), the metacenter may be lower than the 
center of gravity. Then the two thrusts act to capsize the ship. 
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iron chains, etc. As various and, to many of us, as 
unfamiliar are the tasks of many of the men we see 
at work in the open air or in the vast interiors of 
the sheds and mills — ^furnacemen, rollers and dangers, 
punchers, shearers, acety- 
lene cutters, electric 
welders, machine rivet- 
ers, chippers, calkers, 
yard riggers, besides 
clerks, draftsmen, elec- 
tricians, carpenters, 
machinists, painters, and 
unskilled laborers, em- 
ployed on various spe- 
cialized tasks. When 
the whistle blows and the 
5,000 and more employees 
of the yard surge forth 
for the mid-day meal, we 
see as motley a mingling 
of races and nationalities 
— not only Americans, 

Englishmen, and Irish- 
men, but Scandina^dans, 

Greeks, Portuguese, 

Italians, Slavs, and 
Negroes. Most of them 
know as little about the 
ships on which they are 
engaged today as they 
did about the bridges, the 
sky-scrapers, or the roads 
on which they were 
employed a few days or 
weeks ago. 

In normal times, such 
data as tonnage require- 
ments, speed desired, and 
depth of water in the 
harbors which the ship is 
intended to frequent are 
given to the designer of 
the ship to be constructed. 

He first calculates the 
displacement and then 
determines length, beam, 
and depth. From this 
start he works out his de- 
sign. This method is mod- 
ified when ships are need- 
ed in huge numbers, as 
in wartime. In such emergencies, shipbuilders turn 
to the methods of mass production to save time. In- 
stead of drawing plans for each individual ship, ma^ 
rine architects standardize their designs for the vari- 
ous types of vessels. Thus a number of ships of the 
same type are built from a single design. The same 
standardized plans may be used by several shipyards. 

The drawings or blue prints of the design, made to 
scale, are re-drawn full size on the floor of the mold 
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loft. This room (usually the top floor of the largest 
building in the yard and 100 feet wide and several 
hundred feet long — large enough to take in the full- 
size plan of a hner or battleship) has a specially pre- 
pared floor, as smooth as 
a school blackboard. 
From the drawings on 
the mold-loft floor, full- 
size wooden or paper 
patterns, called “ tem- 
plates,” are constructed 
for each piece of steel to 
enter into the vessel. On 
each template every rivet 
hole, bend, flange, or 
angle line is accurately 
indicated. The ship fitter 
transfers these marks to 
the steel plate, which is 
then taken to the steel 
mill to be cut, bent, 
punched, and shaped in 
accordance with the in- 
dications of the template. 

Even this work is re- 
duced greatly in wartime 
by building fabricated 
ships, as the United States 
did in 1918 and again in 
the second World War, 
especially freighters and 
tankers. To speed pro- 
duction, the standardized 
designs were made rigor- 
ously simple. Then steel- 
makers produced the sim- 
plified parts in quan- 
tity. In some instances, 
huge steel plates for the 
sides of ships were made 
at factories hundreds of 
miles inland. Such fabri- 
cated parts were sent 
to shipyards through- 
out the country, where 
workers assembled them 
into vessels. This use of 
fabricated parts largely 
cut the time of building 
a freighter from several 
months to a few weeks. 
The fabricated ship, in fact, was a “ready-made” 
as contrasted with a “made-to-order” ship, and this 
enabled the United States to build an unprecedented 
tonnage of vessels, both for the first World War and 
again when emergency need arose in 1940. 

The actual construction of the ship begins with 
the laying of the keel. First, the berth for the ship is 
prepared at the water’s edge. Keel blocks — short 
heavy timbers with the upper surface shaped to the 


LAND AND SEA GIANTS 



Here we see how a giant modern liner, more than 1,000 feet long, 
would look if stood on end alongside the Empire State building. 
This building is the only man-made land structure which rises 
higher than the length of the greatest ships. 




The Queen Mary, completed in 1936, was designed to make speed enough so that, with a sister ship operating on alternate runs, 
the Cunard Lme could offer a weekly passenger service of the fastest class between Europe and America. 


keel line — are set up with a very slight incline toward 
the water. On this is laid the keel, composed of a 
number of bars or thick plates of heavy steel, each 
perhaps 40 or 50 feet long, riveted together to make 
the desired length and thickness. While the frames 
are being built up from the keel and the plates rare 
being riveted in place, temporary staging is erected 
inside and outside the hull as needed. 

The steel plates which form the shell of the ship 
are laid, hke giant fish scales, 20 to 40 feet long, in 
overlapping horizontal rows called “strakes.” They 
provide the main strength of the hull, being merely 
supplemented by the fiames. The seams of wooden 
ships are calked -with oakum and pitch; steel ships 
are calked by driving do^vn the overlapping edges of 
the upper plates so that they “bite” the plates below. 
In some of the latest vessels they are electrically 
welded instead of riveted, producing practically a 
solid metal shell. 

Large steamships are built today with double 
bottoms, which lessen danger in case of accident. 
The space between the bottoms, in which a man can 


almost stand upiight at the center of the hull, is used 
for ballast or for storing fresh water for the boilers 
or oil for the engines. Stfil more important for 
safety are the bulkheads or crosswise and lengthivise 
^vertical partitions which divide the huU into water- 
tight icompartments. The more numerous these 
1 compartments, provided they are really watertight, 
,3?tthe'less the danger of sinking. The main lengthwise 
bulkhead is of special value also in counteracting the 
tendency of the ship to sag in the middle or to “hog,’ 
as drooping at the ends is called. Of particular 
importance is the “collision bulkhead” in the bow, 
which IS bunt especially strong to withstand ramimng 
and to confine the damage to that part of the ship if 
the bow should be stove in. The doors in the bulk- 
heads are watertight and provided with closing 
apparatus electrically controlled from several central 
stations, so that any or all can be closed in a second 
by pushing a button. 

The hull is usually launched as soon as it will 
float; construction and fitting are finished in the 
water. The launching must be as carefully planned as 
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the building, because ships have been wrecked by mis- 
haps in launching. 

Building Ships for Different Tasks 

Vessels are given special designs to suit their work. 
Warships have always been in a class by themselves 
(see Navy). Most merchant ships are passenger or 
cargo vessels. The most 
important types are de- 
scribed in the accompany- 
ing table. 

The cargo vessels used 
on the Great Lakes are 
shaped like long boxes, 
with flat sides and bot- 
toms, except at the bow 
and at the stem. Opening 
the hatches on the long 
deck lays bare the entire 
hold. Gravity chutes can 
All this space with 12,000 
tons of ore in two hours, 
and huge clamshell grabs 
can remove the load in 
eight or ten hours (see 
Great Lakes). 

Many cargo ships have 
refrigerated- holds, kept 
cold by brine circulating 
in pipes, for carrying meat, 
vegetables, and fruit. On 
shallow rivers and some 
lakes, paddle wheels are 
used instead of screw pro- 
pellers. The “whaleback” 
type of vessel has a cigar- 
shaped hull which allows 
■waves to sweep over with- 
out doing damage. 

Iheferryboat is a special 
type of vessel. It has one 
or two broad decks to ac- 
commodate heavy loads of 

passengers and motor vehicles. Often both the nose v 
and the stem are squared off, to fit snugly into landing 
slips. Car ferries have tracks on the lower deck to 
carry freight or passenger cars (see Railroads). 

The Men 'Who Work the World’s Ships 

When a ship puts to sea from any civilized land, it 
carries a highly organized crew commanded by licensed 
officers. The officers include the captain, or master, 
and his assistants (called either mates or officers), the 
chief engineer, and the assistant engineers. Each of 
these men must have a license, acquired by passing an 
examination by the government or other authority, 
after a certain length of service in lower grades. 

tinder the officers come two classes of men. The 
deck force consists of able-bodied seamen (A.B.’s) and 
apprentices. The able-bodied seamen hold certificates 
and do the more responsible work, such as keeping 
lookout, tending hehn, and making difficult repairs. 


FACTS ABOUT MODERN SHIPS 
Types of Modern Steamships 

Express Liners ("Ocean Greyhounds”) — ^The largest, 
fastest type of ship; speed, 25 knots or better; gross 
tonnage from about 25,000 up; luxurious passenger 
quarters with accommodations divided into first class, 
cabin, and tourist. These express liners have practically 
no cargo space. 

Combination Ships — ^Passenger accommodations sim- 
ilar to those on express liners, but ample space for cargo. 
Wide range of sizes; speeds from 15 knots upward. The 
United States Maritime Commission’s C-3 type of com- 
bination vessel accommodates from 60 to 96 passengers, 
and carries about 10,000 tons, or about 680,000 cubic 
feet, of cargo at a speed of 16}4 knots. 

Cargo Ships (Modern Types) — From 5,000 gross tons 
upward; speeds from 12 knots upward. The Maritime 
Commission's C-1 t3TJ6 has a cargo capacity of 7,786 
tons, or 450,000 cubic feet, and makes 14 knots. The C-2 
tj'pe is intermediate between the C-1 and the C-3. 

Tankers — Similar to cargo ships, except that cargo 
space is fitted with tanks and necessary equipment for 
carrying petroleum or other liquids in bulk. 

Largest Ships 

Queen Elizabeth — British, about 85,000 gross tons; 
overall length, 1,030 feet; beam, 118 feet. First voyage 
(wartime), March 1940. 

Queen Mary — British, 81,235 gross tons; overall 
length, 1,018 feet; beam, 118J4 feet; 200,000 horse- 
power. First voyage, 1936. 

United States — American, 53,000 gross tons; length, 
990 feet; beam, 101 feet. First voyage, 1952. Speed, 
over 35 knots (exact speed, security secret). 

Speed Record (Passenger Ships) 

Set by United States, 1952; westward, 2,907 nauti- 
cal miles. Bishop’s Rock to Ambrose Lightship, 3 days, 
12 hours, 12 minutes; speed, 34.51 knots; eastward, 
2,938 miles, 3 days, 10 hours, 40 minutes; 35.59 knots. 


The engine room force under the engineers consists of 
oilers, who help tend the engines, and firemen. A cargo 
vessel’s crew is completed by a radio operator, a stew- 
ard, one or more cooks, and perhaps a mess boy. A 
passenger vessel carries, the same kinds of workers but 
in much larger numbers, especially stewards. 

A ship’s crew is divided 
into groups called watches. 
Eormerly all ships had two 
watches. While one watch 
operated the ship, the 
other rested. The watches 
changed at midnight and 
every four hours there- 
after until 4 ;00 p.m. Then 
came two "dog watches’’ 
of two hours each. Thus 
the watches traded hours 
of duty for the following 
24 hours and each watch 
had its fair share of the 
more pleasant hours. In 
emergencies or for heavy 
tasks, of course, the order 
“AU hands!’’ summoned 
the entire crew. All Amer- 
ican ships except the small- 
est types were required by 
the Merchant Marine Act 
of 1936 to carry officers 
and men enough for three 
watches. Each watch 
serves two turns of four 
hours each. 

Safety at Sea 
The principal law regu- 
lating safety at sea is an 
international convention 
accepted by the United 
States and proclaimed in 
effect on Nov. 7, 1936. 

^ This law requires cer- 

taimsafety features, such as bulkheads and a double 
hull, which vary with the size of the vessel and the 
number of passengers carried. Ships must always have 
a certain freeboard ; that is, the sides must stand a cer- 
tain height above water; the amount varies with the 
season and in different oceans. Many ships show the 
required freeboard with a Plimsoll mark on the side. 

A life preserver and lifeboat accommodation must 
be provided for every person on board, except on ferry- 
boats and excursion steamers making short trips. 
These may carry rafts instead of lifeboats for part of 
the passengers. Rigid standards govern the .stowage of 
gasoline and other explosive and inflammable materi- 
als. Vessels are inspected periodically to make sure 
they comply with these requirements. Ships’ crews drill 
frequently in such safety measures as fighting fire, 
closing watertight doors, and launching life boats. 
Harbors provide other aids, as buoys, lights, and 
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channel markers, as well as pilots, tugs, and fire- 
fighting boats (see Harbors and Ports; Navigation). 

Rules of the Road 

Ships everywhere must obey strict “traffic laws” 
devised to prevent collisions. On the high seas these 
are the 'International Rules of the Road’, estab- 
lished by agreement among maritime nations. For 
coastal waters of the United States the ‘Inland Pilot 
Rules’ apply. These laws (usually called the “In- 
land Rules”) were enacted by Congress. On the Great 
Lakes, the Red River of the North, and rivers empty- 
ing into the Gulf of Mexico, ship captains must 
follow special pilot rules for these bodies of water. 
In many harbors, also, local rules apply. 

In all essentials the International and Inland Rules 
agree. The Inland Rules merely supplement the 
others. Both provide that when the paths of two 
ships are about to cross, the ship having the other 
on its starboard (right) side must keep clear. The 
other ship must continue at the same course and speed 
until danger of collision is past. When a steamship 
meets a sailing vessel, the steamship must always 
keep clear. 

Inland Rules provide that when two ships are about 
to meet head on, each must turn to starboard. Each 
vessel blows one short blast on the whistle, signal- 
ing intention to turn. If the ships will pass clear of 
each other they do not need to change course. But 


if they will pass with each on the starboard side 
of the other, each ship signals with two short blasts 
on the whistle. A steamship backing down in sight 
of another must give three short blasts on the whistle. 
Four or more short blasts indicate that one ship 
does not understand the intentions of another. A 
single long blast is used by ships backing out of their 
berths or approaching a blind turn in a channel. 

Underway, all ships must carry a red light on the 
port side and a green light on the starboard side. 
Steamships also carry a white light on the foremast 
or fore part of the ship. They may also carry a 
second white light above and behind the first. At night 
these running lights permit other ships to make out 
what direction a vessel is going. Special lights 
must be sho\vn when a ship tows a disabled vessel, a 
string of barges, a cable, or a fish net or trawl. 

At anchor, ships more than 150 feet long must dis- 
play one white light near the bow and another near 
the stern {anchor lights). Shorter vessels show only 
the bow light. 

In a fog, mist, falling snow, or heavy rainfall, ships 
must navigate with caution and must signal constantly 
with a steam whistle, foghorn, or bell. These sound 
signals vary for ships in different waters. On the high 
seas ships must blow one prolonged blast every two 
minutes. A ship “lying to” — that is, stopped but not 
at anchor — must sound two prolonged blasts every 


GUIDING A GREAT SHIP ACROSS THE OCEAN 



Here we get a glimpse inside the pilot house of a great liner the ‘‘dear-vision window” — a whirling disk of glass 
at sea. The helmsman, who on a big ship is a rated quarter- throws off snow or rain. At the extreme left stands the 
master, stands at the wheel with an emergency wheel at his watch officer. In the immediate foreground are two telegrapns 
left. Directly in front of him is a gyrocompass repeater. The to signal the engine room, and beyond them a 
large object with iron spheres on either side is the magnetic the emergency steering room in the stern of the ship. 
compass. To the helmsman’s right is a relief helmsman, and from the ceiling are speaking tubes for communicating witn lao 
in front of this man is the gyropilot control box. Beyond the officers on the bridge and in the engine room. On the *o*'^*v 
helmsman stands the senior watch officer. He is looking through wall (or bulkhead) is an instrument which indicates engine speco. 
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two minutes. A ship towing another vessel or cable or 
unable to get out of the way of another vessel must 
sound at two-minute intervals one prolonged blast 
followed by two short ones. At anchor, ships must 
ring a bell for about five seconds each minute. 

Shipping Costs and Services 
Ships give the cheapest form of transportation. 
Low shipping rates enable nations to buy wherever 
goods can be manufactured at low cost and to produce 
those goods which they can make cheaply. The United 
States, for example, can exchange its foodstuffs, man- 
ufactures, and metals for rubber, tea, coffee, and 
silk. (See Trade; International Trade.) 

There are three kinds of shipping sendee. Some 
companies operate their own ships. Much of the 
world’s petroleum is carried in companj^-ovmed tank- 
ers. For general passenger and cargo service, shipping 
companies operate liners on regular schedules. Tramp 
ships take on and discharge cargo at almost any 
port. They have no regular run or schedule. 

The American Merchant Marine 
American shipbuilding began in 1607 when members 
of a projected colony on Kennebec River in Maine 
built the Virginia, a 30-ton pinnace, and sailed in it 
to England rather than face a Maine winter. Com- 
mercial shipbuilding and seafaring began in 1631 w'hen 
the colonists of Massachusetts Bay launched the 30-ton 
■Blessing of the Bay. Thereafter these activities grew 
rapidly in New England (see American Colonies). 

After the Revolution, American seamen built up a 
world trade. Their greatest achievements were in 
trade with the Orient. Boston ships developed a trade 
route around Cape Horn to the northwest Pacific coast 
of North America to obtain furs, and thence to China, 
where they traded furs for tea and silk. The first of 
these voyages was made by the Columbia of Boston in 
1778-89. Before this, in 1784-85, the Empress of 
China of New York City had sailed around the world. 

In 1816 United States ships entered the packet serv- 
ice between New York City and Liverpool, carrying 
passengers, mail, and express on fast, regular voyages. 
American seafaring reached its greatest success in the 
clipper-ship days of the 1850’s. Thereafter the Amer- 
ican flag almost disappeared from the high seas, be- 
cause the United States could not build and operate 
steamships as cheaply as European nations. 

A serious lack of merchant ships led the govern- 
ment to set up the Maritime Commission in 1936. It 
was authorized to train crews and regulate working 
conditions, to lend money for shipbuilding, and to 
subsidize the building and operating of American 
ships. In 1950 the Federal Maritime Board and the 
Maritime Administration of the Department of Com- 
merce took over the functions of the commission. 

When World War II broke out in 1939 there were 
about 58 million gross tons in the world’s merchant 
fleets. The British Empire owned nearly one third of 
this total; the United States, 14 per cent; Japan, Nor- 
way, and Germany, between 7 and 9 per cent each; 
Italy, France, Netherlands, Greece, Sweden, Russia, 
and Denmark, between 2 and 5 per cent each. 


THIS MARK PREVENTS OVERLOADING 



LR 

Lloyd's Register of Shipping 

TF 

Tropical Fresh Water 

F 

Other Fresh Water 

T 

Tropical Seas 

S and W 

Other Seas, Summer and Winter 

WNA 

Winter in North Atlantic 


A Plimsoll mark is painted on both sides of a ship to show the 
load permitted by law. The small letters indicate the safe water 
line for different regions. The numbers at the bow and stern 

tell how deep a ship is in water. Here its draft is 18 feet. 

Great losses were suffered in World War II. During 
the war, the United States built a tremendous number 
of ships. After the war, many nations constructed 
numerous ships. By 1953, the world’s merchant ves- 
sels totaled about 82 million gross tons. The United 
States is now first with nearly one third of the total. 
The British Empire owns 11 per cent, and Norway 7 
per cent. Panama, France, Italy, Netherlands, Japan, 
Sweden, Russia, and Denmark each have between 
2 and 5 per cent. 

Laws Governing Crews 

United States law requires that 90 per cent of 
the crew on all American vessels except the smallest 
be American citizens. Aliens are permitted only as 
stewards on passenger ships. The La Follette Seamen’s 
Act of 1915 and later laws ended many abuses, such 
as imprisonment for desertion and corporal pun- 
ishment. They required adequate food, medical 
attention, and sanitation for crews. 

How Ships Are Measured 

A ship’s size and capacity are expressed in various 
terms. Displacement or displacement tonnage is the 
weight of the water which the ship displaces — in other 
words, the weight of the ship itself. 

Dead weight tonnage is a ship’s maximum carrying 
capacity, or the difference between its displacement 
when light and when loaded to its limit. Passenger 
and freight liners are seldom loaded to capacity, and 
the term is not used for them but chiefly for charges 
on tramp ships chartered to carry heavy commodities. 

Gross tonnage is a ship’s available space in “tons” 
of 100 cubic feet each. Certain spaces are not meas- 
ured. The official United States mercantile marine 
statistics are estimated in gross tonnage. 

Net tonnage is what remains of gross tonnage after 
deduction of space for fuel, machinery, crew’s and 
officers’ quarters, and other areas necessary for oper- 
ation of the vessel. It is sometimes estimated that 
net tonnage averages about two thirds of gross ton- 
nage, but the ratio varies widely in vessels. Net 
tonnage may be insignificant in an ocean grey- 
hound. The basis for tonnage dues is net tonnage, 
which is calculated according to arbitrary rules. 
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FOOTWEAR 
Through the Ages 


QHOES. From simple protection of the foot to one 
of the most varied fashion items — that is the fas- 
cinating story of the shoe. And more — ^it has played a 
pait in social customs and folklore. Even today we 
tie old shoes to the newlyweds’ automobile for “good 
luck.” We speak of the “shoe on the other foot” and 
“dying with his boots on.” The Bible often mentions 
the shoe, and children have grown up with the wonder- 
ful tales of Cinderella and Puss in Boots. 

Shoes Begin with Early Man 

Man is the “tenderfoot” among animals. Nature 
does not protect his feet from burning sands and 
stony ground with soft cushions like those of the cat 
or with horny hoofs like those of the hoise. 

In very ancient times, man covered his feet with 
the closest available materials — bark, woven grass, 
leaves, or animal skins. He held these crude cover- 
ings to his feet with thongs. From these primitive 
beginnings developed the three standard kinds of 
footwear — the sandal, shoe, and boot. 

Still preserved today are Egyptian sandals made 
about 2000 B.c. from plaited papyrus leaves {see 
Egypt, Ancient). The ancient Greek craftsmen creat- 
ed artistic sandals and the Romans considered their 
extravagant footgear to be badges of rank {see 
Greece; Roman History). With their heavy hobnailed 
sandals, Roman soldiers marched roughshod over 
weaker peoples. 

Whereas the Egyptians, Greeks, and Romans dis- 
played the body, the Christians of the early Middle 
Ages concealed it. Their clumsy shoes hid the foot. 
In the 11th century the Crusades began, and contact 
with the Orient influenced a change in style to more 
flowing and decorative lines (see Crusades). Duiing 
this medieval period shoemakers, like other ciafts- 
men, formed guilds to promote quality work {see 
Guilds). 

Edward II originated shoe sizes in 1324. He de- 
creed that three barley corns, placed end to end, 
equaled one inch. The longest normal foot measured 
39 barley corns, or 13 inches, and was called size 
13. Smaller sizes were graded down from this number, 
each by a third of an inch. 

During the Renaissance, shoe fashions ran to ri- 
diculous extremes. The higher the rank of the wearer, 
the longer were the toes. The French called these 
long shoes “poulaines” after Poland, and the English, 
“crakows” after Cracow, then capital of Poland. Some 
dandies wore shoes two and one half feet from heel to 
toe and held up the toes by tying them to the knees 





CHINESE LILY FOOT AMERICAN KAMIK, 

(BOUND) BUnON SHOE OR BOOT, 

THROUGH EARLY WOO’S 1890’S GREENLAND 



These illustrations trace the development of footwew w 
lands from ancient Egyptian times to the prespt. Ihey ^ j 
that foot protection, warfare, vanity, and custom have innue 
the design of shoes and boots. Even today unusual looit. ^ 
is worn. Some kinds are shown in the last few picwes. 
historical shoes pictured above are described in tne aiu 
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with chains. Then the duckbill came into fashion. 
Its ever-wider toe attained a width of nine inches. 
Laws put an end to these ludicrous styles. Later vain 
Venetian ladies adopted the high Oriental clogs, or 
chopines. These were shoes on top of stiltlike blocks 
of wood, some a foot and a half high. 

Prominent in men’s dress in later centuries were 
boots. Some were so tight fitting that to put them 
on a courtier had to soak his legs in cold water to 
shrink their size. Others had such w'ide tops that 
they were called bucket boots. 

It was about the time of the Civil War that the 
manufacture of right and left shoes first became 
generally accepted. Unusual in the 1890’s was the 
high-buttoned shoe with toothpick toe. Early in the 
20th century China made it a penal offense to bind 
girls’ feet, as had been done for centuries (see China). 

Shoe Fashions of Today 

Many people still wear styles that have not changed 
for generations. These include the knob sandals 
of India and the moccasin of the American Indian. 
Eskimos and other people living in cold climates wear 
soft-skin boots. Still in use is the wooden shoe, or 
sabot, worn by peasants of Europe (see Netherlands). 

In the United States of the present century, the 
variety and quantity of shoes have increased greatly. 
Most shoe fashions are variations of 16 basic styles — 
the balmoral, blucher, boot, brogue, d’orsay, gillie, 
gore, jodhpur, moccasin, monk, mule, oxford, pump, 
sandal, shawl tongue (or kiltie), and strap. 

Sportsmen and workmen wear special shoes. 
Bowlers, skiers, skaters, and other athletes have 
specially designed- shoes. Hazardous occupations re- 
quire safety shoes with reinforced toe caps of steel, fi- 
ber, or plastic. Much study has been given foot com- 
fort, especially for army shoes. They must be correctly 
built so as not to cramp or blister the feet. 

Growth of the Great Shoe Industry 

In America shoemaking as a craft began in 1629 
when Thomas Beard, a shoemaker, arrived from Lon- 


don. He settled in Salem, Mass., to make shoes under 
contract for the Massachusetts Bay Colony. Early 
colonists tanned leather and made their own shoes 
(see Leather). Later, itinerant cobblers went from 
town to town. They made crude shoes with silver 
buckles. These shoes could be worn on either foot. 

Then shoemakers set up shops in villages. They 
passed on their trade through apprentices. A master 
shoemaker taught a boy how to make shoes in return 
for his help. The first to operate a shoe shop on the 
factor}’’ system was John Adam Dagyr, a Welshman 
who came to Lynn, Mass., in 1750. He had each work- 
man do a single operation in making a shoe. He is 
called the “father of .American shoemaking.” About 
1800 came the Ten Foot shops. They were named for 
their small size and usually had four workmen. 

Until the middle of the 19th century work on shoes 
was done by hand. Then ingenious American in- 
ventors developed machines. The first was the rolling 
machine, invented in 1845 to replace the lapstone 
and beating hammers for making leather stronger. 

In the same year Elias Howe invented the sewing 
machine. It was used for stitching upper parts of 
shoes (see Howe; Sewing Machine). John B. Nicholas 
improved the machine. In 1858 Lyman R. Blake 
patented a machine for sewing together soles and 
uppers. This was a great advance over the use of 
pegs, nails, or hand sewing. Gordon McKay made 
improvements on Blake’s machine. About 1874 the 
welt stitcher of Charles Goodyear, Jr., made possible 
machine production of welt shoes, a liigh grade tj’pe. 

In 1896 Humphrey O’Sullivan, a printer in Lowell, 
Mass., patented his invention of the rubber heel. He 
stood on a rubber mat to ease his tired feet as he 
set tj^je. It was inconvenient to carry the mat, so he 
nailed pieces of it to his heels. To keep the nails from 
w'orking loose, he molded washers into the rubber. 

An important development in the shoe industry 
was the formation of the United Shoe Machinery 
Corporation in 1899. It combined several leading shoe 


three main types of construction— sewed, cemented, nailed 



In the Goodyear welt construction, both 
the upper parts and the outsole are sewed 
to a narrow strip of leather, or welt. 


Pyroxylin, synthetic resin cement, latex, 
or some other adhesive binds the outsole 
to the upper parts in the cemented shoe. 


The nailed process is widely used for 
durable men’s work shoes. Nails sturdily 
hold the outsole to the rest of the shoe. 
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IE CUTTING AND SEWING THE UPPER LEATHER 



These two pages show how shoes are made. The workman above 
is cutting the upper, or top part of the shoe, from a piece of 
leather with a steel die and the hydraulic arm of the machine. 


machinery companies, each making machines for a 
principal operation, thereby reducing patent litiga- 
tion and improving the service of shoe machinery. The 
Compo Shoe Machinery Corporation was organized 
in 1928 to make machines for attaching soles with 
cement. This process was about 70 years old at the 
time, but machine production made its use widespread. 

Until early in the 1940’s, almost all machines in 
shoe factories were leased rather than owned. This 
system began when early shoe manufacturers did not 
want to incur heavy investments by buying McKay’s 
machinery. McKay then persuaded them to rent his 
machines, and this practice largely prevails. The fees 
amount to large sums of the total annual value of pro- 
duction but represent about one per cent of the price of 
a pair of shoes. In recent years, shoe manufacturers 
have been pui chasing rather than renting machinery. 

How Shoes Are Made 

More than 200 operations are sometimes performed 
in making a pair of shoes, about 150 of these by ma- 
chine. With machine production, a pair of shoes can 
be made in less than one man-hour. With hand labor, 
the output was less than one pair per man in a day. 

In manufacturing, shoes are classified accoiding to 
the way soles are fastened to uppers — sewed, ce- 
mented, and nailed. About one third of all shoes are 
of sewed-welt construction. Most women’s shoes are 
made by the cement method. The sewed and nailed 
processes have largely taken the place of wood pegging 
and screw wiring in men’s work shoes. 

Most shoe factories have eight general departments. 
The tipper-cutting department piepares uppers,consist- 
ing of vamps, tips, quarters, backstays, tongues, and 
linings. These may be cut from hides and skins of 
cattle, calves, goats, sheep, and hoises. Skins of 
kangaroos, pigs, and sharks are also used. Some 
uppers, especially for women’s shoes, are cut from 
reptile skins, such as snake, lizard, and alligator; from 
linen, satin, and other fabrics; or from plastics, includ- 
ing nylon. Patent leather is leather coated wfith var- 



nishes or enamels. Upper cut'ting is done by machine 
or by hand. Hand cutting winh a knife and metal- 
bound cardboard patterns is us^d for producing shoes 
of fine leather, of fancj’^ design, ibr in small lots. 

In the upper-fitting dephrtmenAkeen-bladed skiving 
machines bevel or shave mw edges of leather so that 
they can be turned over and cemi^ented.^ Long lines 
of sewing machines stitcl uppers ito linings. Other 
machines punch decorative designs a^nd insert e 3 ^elets. 

The stock-fitting departn, ent produces bottom stock 
— outsoles, insoles, v eltin g, box toes', counters, and 
heels. The outsoles may be made on leather, crepe 
rubber, rubber, composition, fiber, neplite, or other 
materials. Box toes and leather or filber counters, 
placed between the upper and lining at tfie heels, pro- 
tect the feet and pieserve the shape ol the shoes. 
Heels may be made of leather, rubber, composition, 
or wood. 

In the lasting department uppeis, box tqss, and in- 
soles are assembled and put on lasts. The last is 
a wooden form, the shape of and somewhsit larger than 
the foot that the shoe is designed to fit. Pulling-oTCr 
and lasting machines draw the upper tightly over the 
last and fasten it to the insole. 

In the bottoming department attach ng soles to 
uppers is done in many dilfeient ways, m the Good- 
year welt method, edges of the upper aid lining are 
sewed to a rib on the insole and also t< a welt, or 
narrow strip of leather. The outer sole is tlen stitched 
to the welt. Many manufacturers consiler this con- 
struction to be the best process becaus no stitches 
appear on the inside to irritate the feet. 

In the McKay shoe process the uppennd lining are 
permanently clinched together with tacs to the inner 
sole, and then the upper, lining, insol, and outsole 
are sewed together. This shoe is geerally less ex- 
pensive and fighter than the welt tpe. It needs a 
sock lining to protect the foot from cliched tacks and 
stitches. The lightweight and expemve turn-process 
shoe has only an outsole, upper, am lininc.^t is so 

- ( 




The powerful dinking machine cuts the heavy leather for the The amazing fingers of this intricate pulling-over machine draw 

sole, or bottom, of a shoe. Its sharpened steel dies are heavier the upper and lining of the shoe tightly over the last, or wooden 

and thicker than those used for cutting upper leather. form shaped like a foot. The machine then tacks them in place. 


named because its parts are sewed while they are in- After the shoes are fitted with findings — bows, laces, 
side out on the last and then turned right side out. and buckles — they are inspected and packed. 

In stitchdonm-process shoes the upper and lining are Leading Shoe-Producing Nations and States 

turned outward and sewed to one, two, or three layers The United States is the world’s foremost producer 
of sole leather. Many infants’ shoes are made by this and consumer of shoes. Its factories turn out about 

method. For cemented-process shoes, the welt, upper, two fifths of the world shoe production of more than 

or insole is coated with pyroxylin or some other one billion pairs of shoes a year. Other leading pro- 
cement, and the outsole is pressed on. ducers are Great Britain, Russia, France, and Ger- 

Popular for women’s informal wear are slip-lasted, many. Massachusetts was long the chief producing 

or California-process, shoes. The upper and a sock state, but now shares leadership with New York, 

lining are sewed together and a platform cover is Other large manufacturers are Missouri, Pennsylvania, 

stitched to them. A hinged last is then slipped into New Hampshire, Maine, Illinois, ’and Ohio, 

the upper and a thick platform is pressed into place. Shoe Selection and Care 

The sole is cemented or sewed to the platform. Proper selection and care result in longer shoe 

After shoes are bottomed, they go to the making life. Shoes should fit well so as not to damage the feet, 

department where machines attach heels. In the finish- which have one fourth of the bones of the body 

ing department the bottoms are scoured, gummed, or and many ligaments, muscles, nerves, and tendons 

waxed and the lasts are removed. Cleaning and dress- {see Foot). Wet shoes should dry slowly — never 

ing are done in the treeing and packing department, on a radiator or stove because heat harms leather. 


SEWING THE SOLE TO THE UPPER AND NAILING ON THE HEEL 



This high-speed stitching machine sews the sole permanently to With this machine, an operator can nail wooden heels on more 

the upper of the shoe with strong thread that is waxed. This ma- than 4,000 pairs of women’s shoes in a single day. The almost- 

chine has more than 750 moving parts. completed shoe is now ready for final finishing operations. 
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Shorthand. Shorthand, or stenography (short writ- 
ing), is a method of writing with brief signs fast 
enough to take down speech. A verj' rapid WTiter of 
longhand (ordinarj^ WTiting) can write only about 35 
words a minute. Expert stenographers have made 
speed records of more than 250 words a minute on dif- 
ficult technical matter. The average public speaker 
talks at a rate of about 120 to 150 words a minute. A 
businessman dictating a letter averages about 80 
words. A stenographer just out of school can usually 
take dictation at tliis speed. 

Sj’stems of shorthand have been in use since very 
earlj^ times. In 63 b.c. the speeches of the Roman 
orator Cicero were taken down in shorthand by his sec- 
retarj’- Tiro, a Greek slave. The Tironian S 3 'stem was 
used for centuries bj' the earl}’' Christian church. But 
shorthand writers were not in great demand until the 
late ISOO’s, when the typewriter came into general 
use (see T}’peuTiter). Shorthand combined with type- 
writing gave businessmen an easy, speedy method for 
uviting letters, and schools sprang up to train stenog- 
raphers. The development of dictating machines (see 
Dictating Machine) has hardly lessened the demand 
for stenographers in business. Congresses and par- 
liaments, the United Nations, courts of justice, and 
political and scientific conventions also offer careers 
for competent shorthand reporters. 

Hardly a year passes udthout bringing out a new 
system of shorthand or some modification of an old 
one. Nevertheless in the English-speaking world 
practically all schools today teach either the Pitman 
or the Gregg system. Both systems originated in Great 
Britain. Isaac Pitman’s great contribution to short- 
hand was the derdsing of an alphabet based on a 
scientific classification of language soimds. With the 
publication of his first book in 1837 (‘Stenographic 
Sound Hand’) shorthand became a practical skill, 
John Robert Gregg published his first book in 1888. He 
followed Prtman’s system of language sounds but used 
a different uvitten alphabet. A stenographer who has 
learned either system can use it to record any language, 
Gregg is taught today in a majority of the shorthand 
schools in the United States. 

Speedwriting employs the famUiar longhand alpha- 
bet. Words are shortened by using abbre^'iations to 
suggest various sound groups. Thus the letter N stands 
for “inter,” and “You ■will be” is written U L B. 
Speedwriting is easier to learn than shorthand and can 


be written tw’o or tlrree 
times as fast as longhand. 

Pitman Shorthand 
Pitman characters have 
simple geometric forms. The 
curves are parts of a true 
circle. Some letters aie 
written with a light stroke, 
some with a heat’y (shaded) 
stroke. The light and shaded 
strokes of the same form us- 
ually represent closely re- 
lated sounds. Thus P is a 
light stroke and B, written 
with the same slant, is 
heav}’. Some consonants can 
be written in more than one 
way. Thus for blended con- 
sonants, such as PL and TR, 
the L and R are indicated 
by hooks. Shortening a 
stroke by half adds T or D. 

Single vowels are indicaG 
ed by dots or dashes and 
diphthongs by small angles. 
These vowel signs are not 
written into the word ouG 
line but are placed close to 
the stroke. In rapid writing 
they are omitted except 
when needed for ease in read- 
ing an unusual word. The 
first vowel in a W’ord, how- 
ever, is alwa}’S indicated by 
position writing — placing 
the stroke of tire first conso- 
nant above, on, or through 
the line of writing. For tins 
reason. Pitman should be 
written on ruled paper. 

Gregg Shorthand 
Gregg based the curved 
forms of his alphabet on 
the parts of an ellipse in- 
stead of the circle. This 
gives Gregg shorthand a 
flowing cm-sive form of 
writing like longhand. 


HOW A SIMPLE SENTENCE LOOKS 



In the Pitman sentence, a hook at the beginning of the M outline adds R to make the word “more.” 
For “rain” a hook at the end of the outlme R adds the sound H. "Will” is a word sign (L). “The” 
also is a word sign— the little tick added to the word “make.” The same hooks for R and N appear 
in “tree” and “green.” In Gregg, M is a brief form for "more.” In “rain” a large circle, representing 
A, is inserted between R and N. In “tree” and “green” the small circle represents E. 


SHORTHAND 

ALPHABETS 
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Gregg has no shaded outlines. It does not use posi- 
tion writing, and may therefore be legibly written 
on unruled paper. 

Vowels are indicated by hooks or circles. Diphthongs 
are combinations of hooks and circles. The vowels are 
inserted into the word in their proper place wdthout 
lifting the pencil. They are called “connective vowels.” 

Like Pitman, Gregg varies the length of strokes. 
For example, the Gregg sign for S becomes F when it 
is doubled in length, and V when it is tnpled 
Abbreviated Forms in Pitman and Gregg 
About 200 words constitute more than half the words 
used in ordinary spoken and written language. For 
these much-used words and for common phrases, short- 
hand uses abbreviations . These abbreviations are called 
“word signs” in Pitman and “short forms” or “brief 
forms” in Gregg. They are usually some part of the 
complete shorthand outline. Often several abbreviated 
forms (such as “it will be,” “of course it is”) are 
written as a single outline without lifting the pencil 
from the paper. Such an outline is called a phrase. 
To gain speed, the writer combines almost any words 
into a phrase. Abbreviated forms are used also for pre- 
fixes and suffixes, such as con, inter, tion (shun). 

Shorthand Machines 

With a shorthand machine, such as the Stenotype, 
Stenograph, or Brevitype, a competent operator can 
take continuous dictation at very high speed. The 
machines are used in offices as well as for reporting 
proceedings of courts and conventions. 

A shorthand machine looks like a small t 5 pewTiter. 
It prints letters, not shorthand outlines. The operator 
spells by sound, like the shorthand vniter. Eight or 
ten keys may be struck at the same time, as on a 
piano, so that a complete short word or part of a long 
word can be written at one stroke. The keyboard of 
the machine is small (about 22 keys) and has no dupli- 
cate letters. Each letter appears on only one side of 
the keyboard. To write such a word as GIG, there- 
fore, the operator uses an arbitrary combination of 
letters to represent the letter missmg on one side of 
the board — for example, TK I G. The words are 
printed on a continuous narrow tape, which folds into 
a tray at the rear of the machine. 

Shreveport, La. For about 70 years Shreveport 
was only a small cotton port on the Red River. Then 
oil was discovered in near-by Caddo Lake. (Authori- 
ties variously give the date of discovery as 1904, 1905, 
and 1906.) Rich oil and gas wells were developed in 
northwest Louisiana and adjacent regions of Texas 
and Oklahoma. Shreveport boomed as the head- 
quarters of this rich strike. Commerce and industry 
sprang up, and Shreveport grew to be Louisiana’s 
second largest city. 

Excellent transportation facilities and the abim- 
dance of low-cost fuel provided the basis for a thriv- 
ing manufacturing industrj’’. More than 250 plants 
now make a vide variety of goods. The chief indus- 
tries are petroleum refining and the manufacture of 
metal and lumber products. A large plate glass plaiit 
is also located here. 


Shreveport’s many redbud trees have given it the 
name “Redbud City of America.” They are especially 
colorful in spring during the annual garden tour. 
The residential section has charming homes, beauti- 
ful churches, and spacious parks. 

Centenary College, one of the oldest colleges west of 
the Mississippi, is located here. The city is also the site 
of the annual Louisiana State Fair. West of Shreve- 
port is Cross Lake, which supplies the city’s water, 
and is also a reereational area. East of the river is 
Barksdale Air Force Base. 

Shreveport was founded in 1835 by Henry M. 
Shreve, an ingenious river captain. At that time he 
was commissioned by the United States government 
to open the Red River to navigation. For years a 
huge jam of driftwood had clogged the river. Some 
say the jam was 130 miles long; others say from 160 
to 180 miles. Explorers called it the “Great Raft.” 
Shreve used “snag boats” as battering rams and in 
six years cleared the river to Fort Towson, Okla. 

The silt deposited by the river’s backwash provided 
a rich soil for cotton growing. And with navigation 
open on the river, the little settlement of Shreve 
Town soon became an important cotton market. In 
1839 it was incorporated as Shreveport. 

Through the years the silting of the river’s bottom 
and erosion of its banks caused a decline in water 
traffic. But construction has begun on a canal that 
will parallel the Red River to the Mississippi. Popu- 
lation (1950 census), 127,206. 

Shrew. The smallest and most bloodthirsty of all 
mammals is the shrew. This is a tiny, mouselike 
creature, from three to six inches long. It has dense, 
velvety fur, a long, pointed snout, wedge-shaped 
skull, long tail, and tiny, beady eyes. 

Shrews live throughout the Northern Hemisphere 
in dense, grassy fields, in marshes, and imder the roots, 
leaves, and rotten logs of moist woodlands. Although 
they are abundant and widely distributed, people sel- 
dom see them. They are most active at night, and 
always under cover. Their small size and quick 
movements make them extremely hard to observe. 

They feed chiefly on insects, worms, and snails. 
But they also eat other small animals, especially field 
mice. Shrews have teeth sharp as daggers, and they 
kill larger prey with swift bites. They are also can- 
nibals. If two shrews are put in a cage for a few hours 
without food, the stronger will eat the weaker. 

There is a reason for their ferocious behavior. 
They must eat almost constantly to stay ahve. They 
are so tense and active that their little bodies must 
change food swiftly into tissue and energy. If de- 
prived of food for only a few hours, they die. They 
are food for many animals and birds. But some avoid 
them because their scent glands have a strong odor. 
Shrews are extremely sensitive to touch and changes 
of temperature, so they usually die when captured. 

:.The female shrew makes a dainty little nest of 
leaves and grass' beneath a log, rock, or other shel- 
ter. The incredibly, tiny babies number 4 to 10. 
Three or four litters a year are bom from spring to 
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fall. The adult’s life span is only about 12 months. 
Apparently they die at the end of the first breeding 
year. Shrews do not migrate or hibernate, but remain 
active all winter. The voice is a high-pitched squeak. 


Shrews are closely related 
to moles, and like them belong 
to the order of insect eaters 
(.iTisectivora). They comprise 
the family Soricidae. The 
common long-tailed shrew 
(Sorex cinereus) ranges in 
North America from the 
Arctic Circle to Mexico and 
from coast to coast. It is 
about four inches long, in- 
cluding the one and a half- 
inch tail. 

The short -tailed shrew 
(Blarina brevicauda) is a slate- 
colored animal, five inches 
long, found throughout east- 
ern North America. 

The pigmy shrew (Micro- 
sorex hoyi) is probably the 
world’s smallest mammal. It 
is only three inches long, 
including an inch-long tail. 
It too lives in eastern North 
America. 

The marsh or water shrew 
{Neoaorex paluatria) is the 


A NORTHERN SHRIKE AND ITS PREY 



The ’’butcherbird” earns its name, as this photograph shows. 
The bird ^has caught a field mouse in its strong hooked beak, 
and has impaled it on a thorn. It also eats insects, lizards, 
frogs, and English sparrows. 


largest of the family, six inches long, with a two and a 
half-inch tail. Its large hind feet are fringed and partly 
webbed. It swims and dives with ease. Because of its speed 
and alight weight, it has even been seen to run over the 
surface of the water, upheld by surface tension. It is found 
in the colder portions of eastern and western North America. 

Shrike. The “butcherbird,” as the shrike is com- 
monly called, hangs its victims — field mice, frogs, 
small birds, lizards, or insects — on thorns or barbed 
wire, or fastens them in a tree crotch, the better to 
tear them in pieces. This 


peculiar habit is due to 
the fact that the shrike’s 
claws are small and weak, 
and so it must have some 
way of holding its food 
while it tears it into pieces 
small enough to eat. 

Shrikes have few likable 
traits. They are regular 
“bluebeards” and often 
kill for the mere love of 
killing. As a family, they 
are classified with song- 
birds, but the call note 
is harsh, and only a few 
species sing. 

These birds are about 
ten inches long. The plu- 
mage, never bright, is 
generally gray or brown 


A SALT-WATER COUSIN OF THE CRAWFISH 


Shrikes are widely distributed throughout the 
Northern Hemisphere, and in parts of the African and 
Indo-Malayan regions. In the Western Hemisphere 
none are found south of Mexico, and but two species 

occur in America, the 
northern shrike and the 
loggerhead shrike. Of 
these the loggerhead 
shrike is the more south- 
ern form and the best 
known. (For illustration 
in color, see Birds.) 

Of the Old World spe- 
cies the “great gray 
shrike” of Europe is the 
best knoivn. It is pearl 
gray and white, with 
black wing and tail feath- 
ers. The small “red- 
backed shrike” is found 
in Great Britain. The 
male of this species is 
brightly colored. It has 
a gray head and neck, 
rust-red back, and pale 
rose breast. The female 
is dull brown. The scientific name of the northern 
shrike is Lanius borealis borealis; of the loggerhead 
shrike, Lanius ludovicianus ludovidanus. 

Shrimp. Shrimps, of which there are many varie- 
ties, are close relatives of the crawfish, belonging to 
the class of crustaceans. Their home, however, is in 
salt water. Shrimps are from two to ten inches long, 
have paddlelike legs for swimming, long delicate feel- 
ers on the head, and a humpbacked grayish-green 

body ending in a finlike 



looks like in its native waters. When 
® E“li^ <*ouEhnut, because heat colors 
‘u 11® j j 1 ®* cooking, shrimps are 

■'em. or mtesline-the dark line running 
The flesh of the shrimp is rich 
in iodine. This accounts for much of its characteristic 
flavor. Shrimps and their relatives the prawns are among 
the most popular of all sea foods. ^ 


Sometimes this is varied 
with black and white. The sexes are usually alike 
in coloring. The bulky nest is placed in a tree, gen- 
erally among thorny twigs or intertwining vines. 
The eggs, four to seven in number, are white and 
are spotted with olive brown. 


tail. In spring and sum- 
mer they take to deep wa- 
ter to spawn. Later the 
young migrate to warm, 
shallow coastal waters, 
only to return again to the 
open sea as they mature. 

In the United States 
the largest shrimp fisher- 
ies are off the south Atlan- 
tic and Gulf states and on 
the Pacific coast. Trawling 
is most commonly used 
by commercial fisher- 
men for taking shrimp 
(see Fisheries). Most of 
the catch is marketed 
fresh and frozen. In re- 
cent years, the sale of 


frozen breaded shrimp has expanded greatly. Large 
quantities of shrimp are canned and a portion of the 
catch is dried. Prawns are close relatives of the 
shrimps. Some reach a length of 20 inches. The 
scientific name of the common shrimp is Crago sep~ 
temspinosus; of common prawn, Palaemonetes tnd^arisK 
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SIAM 


rhe LAND That Is 
Named for FREEDOM 

Extent, Area, Population . — North to south, about 985 miles 
(600 miles in southern peninsula): east to west, about 
510 miles. Area, about 200,000 square miles (excluding 
areas claimed by both Siam and French Indo-China). 
Population (1947 census), 17,324,581. 

Climate . — Monsoon type. Annual precipitation in south, 
about SO inches: in north, about 42 inches. Temper- 
ature, wet season, 65° to 85°F.: dry season, 100°F.: 
extreme (April). 

Cities . — Bangkok (capital, 827,290). No other cities or 
large towns. 

(TIAM, or THAILAND (R'lUnd). The only na- 
tion in southeast Asia that has never been 
ruled by a European power is the kingdom of 
Siam. It commemorated this independence in 



This native home is roofed with thatch, and has open sides for ventilation 


1939 by taking the name Muang Thai, or Thai- during 
land, which means “land of the free.” When 
forced to be an ally of Japan in the second World War, 
it no longer felt “free” and resumed the name Siam. 
In 1949 it restored the name Thailand, but its his- 
torical title of Siam continued in wide use. 


the steaming-hot wet season. It stands on pilings, to keep the 
interior dry when heavy rains set the ground awash. 

the east coast of the Kra Isthmus, the seasons are 
reversed. Inland, the climate is steaming hot in the 
wet season, but 20 degrees or so cooler in winter. 
Night temperatures may fall 30 degrees. 


The first Siamese were probably a Chinese people, 
who entered the peninsula from the north early in the 
Middle Ages. Guarded by the northern mountain bar- 
riers, the Siamese pushed their rule south to the sea. 

On the west, a long jagged mountain range separates 
Siam from Burma, then runs down the Kra Isthmus — 
the northern half of the Malay Peninsula. In the main 
part of the country two broad valleys lie east of this 
range with low mountains between. The western val- 
ley, drained by the Menam River, is about 60 miles 
wide. The eastern valley slopes from a curved western 
rim down to the Mekong River. The whole has an 
area about equal to that of the Atlantic states from 
North Carolina through Florida. It lies in about the 
same latitude as Central America. 


The high western range takes much of the rain, and 
so the large valleys receive only about 50 inches a 
year. But thunderstorms in the dry season keep the 
rain steady enough in the south to support a forest. In 
the mountainous north, the rainfall dhninishes sharp- 
ly; rivers may even lack water in the dry season, and 
boats are stranded until the next rains. 

Throughout the hot, wet forest region Siam has the 
typical Indo-Chinese plants and animals, such as man- 
groves on the coast, palms, the tiger, the rhinoceros, 
and the elephant. Wiite (albino) elephants, which 
are occasionally found, are considered sacred. In the 
cooler, drier north, the growth runs to teak, bamboo, 
grass, and scrub. The Kra Isthmus in the south is 
tropical enough for rubber growing. Here, too, is 


The valleys are kept fertile by the monsoon climate. 
Monsoon rains give a wet season from May to October, 
and dry weather otherwise, with one exception. On 
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PEDDLER 

He wears a turban 
for style, and an 
umbrellaiike hat 
of straw over it to 
ward off the sun. 
Like most of the 
Thais, he is al~ 
ways smoking. 
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most of Siam’s mineral wealth, largely tin, which is 
found in stream gravel. 

The central valleys are suitable for rice and cot- 
ton, and the fiat land makes irrigation easy. Inter- 
mediate levels between these valleys and the moun- 
tains grow tea, and hillsides are terraced for rice. 
Cooler northern valleys raise beans, peas, and com. 

The People and Their Lives 
Nearly nine tenths of the people are Siamese. They 
are short and stocky with slightly slanted eyes. In- 
cluded among the Siamese are the tattooed Laos of the 
northern and eastern mountain regions. Some half 
million Malays live in the south. The Chi- 
nese inhabitants are variously estimated at 
from half a million to a million. 

^ More than four fifths of the people live in 

farming villages, usually along a river. Only 
about a tenth of the total land area is culti- 
vated, and of this about 90 per cent is in rice. 
Each village has a vat, or Buddhist tem- 
pie. Houses are set up on piles, with a huge 
thatched or tiled roof and walls of mats or 
slats. Formerly both men and women wore a 



THE FAITH OF BUDDHA DOMINATES BANGKOK 


SIAM 

bloomerlike panung, with a shirt. Today women are 
turning to the pasin of shirt and skirt. The principal 
foods are rice and fish, with some fruits and vegetables. 
Pigs and chickens are raised for Chinese use, as 
the Buddhist Siamese 
dislike killing animals. 

They do little handi- 
work except metal- 
working, notably silver 
hats, and some spin- 
ning and weaving. But 
nearly everyone plays 
a musical instrument, 
and likes to improvise 
poetry. They are de- 
voted to dancing, shad- 
ow plays, and festivals, 
but in recent years the 
motion picture has been 
the favorite amuse- 
ment. 

The liberty-loving 
Siamese will leave the 
land for office employ- 
ment or government service, but until recently they 
scorned to work in trade or industry. Hence most of 
Siamese business fell into the hands of Chinese or 
whites. The chief industries are rice milling, teak 
lumbering, and tin mining. Deposits of tungsten ore, 
zinc, antimony, gold, iron ore, and coal are little de- 
veloped. Minerals and the forests, which cover nearly 
three-fourths of the 
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From everywhere along the wateriront of the capital city, the faithful 
see the porcelain pagoda Vat Arun, often called Vat Chang. 


Education has been compulsory since 1921, and is 
slowly decreasing the high illiteracy. Most rural 
schools are still in monasteries but are state controlled. 
Vocational training is emphasized everywhere to pre- 
pare Siamese for trade 
and industry. At Bang- 
kok is Chulalongkom 
University, founded in 
1917. 

Public health is a 
critical problem. The 
government, RedCross, 
and Rockefeller Foun- 
dation have established 
rural clinics to combat 
malaria and other trop- 
ical diseases. In 1914 a 
national law made vac- 
cination compulsory. 
A Troubled History 
The early Siamese 
made their first defi- 
nite mark in history 
in 1238, when they 


land, are worked under 
state concessions. The 
government operates 
some industries, such 
as milling sugar and 
making paper. 

Siam usually grows 
about 3 per cent of the 
world’s rice. Since trop- 
ical diseases keep the 
population down, there 
is a large surplus of rice 
for export. Other ex- 
ports are tin, teak, gold, 
and rubber. The princi- 
pal imports are cotton 
goods, foodstuffs, and 
petroleum products. 

Most of the industry 
and commerce are cen- 
tered in the capital, 

Bangkok (see Bang- 
kok). A fine state- 
owned railway system 
of some 2,000 miles fans out from Bangkok to princi- 
pal trade centers and down the Era Isthmus. Other- 
wise, rivers and canals carry most of the local traffic, 
except where air lines operate. 


TEACHING RELIGION WITH STATUES 


seized a northern portion of the old Khmer or Cam- 
bodian kingdom. Thereafter they gradually extended 
their holdings, until they dominated the Indo-Chmese 
peninsula, as the kingdom of Siam. 

Since Siam was not an important source of trade, 
European nations did not interfere with it until the 
British began conquering Burma in 1824, and the 

French began encroach- 
ments in Cochin-Chma 
in 1862. Thereafter 
each neighbor periodi- 
cally lopped off portions 
of the land, until Brit- 
ain and France agreed 
in 1896 to keep Siam 
between them as an in- 
dependent buffer state 

In 1907 Siam exchanged 

some territories with 
France, and in 1909 
ceded to Britain its 
sovereignty over north- 
ern Malay states, in 
return for British aban- 
donment of special 
privileges. 

Siam entered the 
first World War on 
the Allied side, _^anj 

As worshipers enter this tem’ple^ TA^BaVikok, they~^ksr^tuer^ thereafter a Spint 0 
figures from tne ancient epic of the *Ramayana*. The huge demons at nationalism and OB' 
the left are of brick covered with glazed tile. progress as- 

serted itself. On June 24, 1932, a peaceful revolu- 
tion replaced absolute royal rule with a limited m®' 
archy, a legislature, and universal suffrage. 
Prajadhipok abdicated in 1935 in favor of his nephew, 
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BANGKOK, THE CAPITAL CITY 





Western automobiles line the main avenue of Bangkok while jinrikishas and bicycles thread their 
way left of the streetcar tracks. In Bangkok’s area of some ten square miles are many parks Uke the 
one at the right. Modern buildings tower over old bazaars. 


the then nine-year-old 
Ananda Mahidol. In 
the second World War, 

Siam (then Thailand) 
played an odd role. It 
sought the friendship 
of both Britain and 
Japan by signing non- 
aggression treaties in 

1940. But after the 
Japanese invasion of 
French Indo-China in 

1941, the Siamese also 
invaded the country. 

France agreed to its 
demands for parts of 
Laos and Cambodia. 

Then Siam itself was 
invaded by the Japar 
nese, and soon surren- 
dered on Dec. 8, 1941. 

Japan forced the Siam- 
ese to become its allies under a military treaty. On 
Jan. 25, 1942, the Siamese declared war on Britain 
and the United States. The United States, however, 
never recognized the declaration of war made under 
duress. In Japanese operations against Burma and 
Malaya, Siam served as a major base. 

Although Premier Pibul Songgram collaborated 
with the Japanese, the people were hostile to their 
conquerors and a widespread resistance movement 
grew. In an attempt to win favor, Japan in 1943 ceded 
parts of Burma and Malaya to the Siamese. Using 
forced labor, Japan built a railroad to Burma; te^ 
of thousands of war prisoners died while working in 
the jungles and swamps. 

In 1946 the Siamese signed a treaty with Britain 
and returned conquered territory. A new constitution 
in 1946 abolished royal appointment of half the mem- 
bers of the Assembly and provided for their popular 
election. It established an Upper House. When King 
Mahidol was killed, his brother, Phumiphon Adundet, 
became ruler. The Siamese then returned to Indo- 
China the territory they had annexed. That same 
year, 1946, Siam joined the United Nations. 

By 1948 it had largely regained its prewar prosper- 
ity. Recovery was aided by the United States, which 
bought Siamese rice for relief in Asia and rubber and 
tin for stockpiling. The Siamese co-operated with the 
British in combating Communist guerrillas in Malaya 
and sent a force to aid the United Nations in Korea. 
In 1950 Phumiphon Adundet returned from a Swiss 
school and was crowned King Rama IX, but the arniy 
became the real power. Siam got American arms aid in 
1953, and in 1954 was the first nation to announce it 
would join a defense pact against Communism in Asia. 
Sibelius, Jean Julius Christian (bom 1865). To 
the world, Sibelius was one of the great composers of 
sjTnphonies. But to his fellow Finns he was far more. 
They revered him as one of Finland’s greatest pa- 
triots. His strong, surging music roused national fer- 


vor, helping the Finns to preserve their spirit despite 
the iron rule of Russia (1809-1917). His tone poem 
‘Finlandia’ is one of the noblest expressions of love 
of country in all music or literature. 

Sibelius was bom in Tavastehus, Finland, on Dec. 8, 
1865. His father was an army surgeon who died when 

the boy was two. Jean 
was reared by his moth- 
er and grandmothers. 
At school his favorite 
studies were Greek, Lat- 
in, and Scandinavian 
literature. He became a 
skilled hunter, and col- 
lected plants. But mu- 
sic was always his chief 
interest. When he was 
nine years old, he stud- 
ied the piano, and when 
15, the violin. His 
ambition was to be a 
concert violinist. After 
a year of law at the 
University of Helsinki, 
he turned to music. 

After four years at Helsinki Conservatory, he 
studied in Berlin and Vienna. In 1892 he completed 
his symphonic poem ‘Kullervo’, based upon the great 
Finnish ‘Kalevala’ epic. The work brought him in- 
stant fame. The same year he composed ‘En Saga’ and 
taught at Helsinki Conservatory. In 1899 he wrote 
‘Finlandia’. The Russian government feared the na- 
tionalism of the music and forbade its performance. 
In Berlin it was played as ‘Vaterland’; in Paris, as 
‘Patrie’. He also published the first of his seven sym- 
phonies in 1899. In 1914 he came to the United States 
to conduct an all-Sibelius concert at the Norfolk 
Festival in Connecticut. Yale University granted 
him an honorary degree. 


JEAN SIBELIUS 



■‘A 


Sibelius’ music told of Finland’s 
rugged grandeur and long history. 
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The VAST EXTENT and RESOURCES of SIBERIA 



Mechanized Farming on the Wheat Lands of Southwestern Siberia 


S IBERIA. Most people think of Siberia as a land of 
frozen wastes and snow-covered forests where 
wolves hunt down luckless travelers. They think of it 
as a region of vast distances and bitter cold — popu- 
lated chiefly by wandering tribes, political exiles, con- 
victs, and victims of forced labor. 

These popular ideas have a basis of fact. Northern 
Siberia has the coldest spots on the globe, and Siberia 
has been a place of exile for many generations. But 
Siberia is far more than this. It is to the Soviet 
Union what the Far West once was to the United 
States. It is a fast-developing frontier region of 
immense resources, of varied climates, and of vast 
possibilities for the future. It has many cities with 
populations of between 100,000 and 750,000, and 
people are pouring into 
it as they once did into 
the American Far West. 

Mines and forests provide 
the materials for manu- 
facturing industries that 
are growing at a pro- 
digious rate. 

Siberia is an immense 
region. It includes nearly 
a third of all Asia, and 
it is larger than Europe 
by more than a million 
square miles. From west 
to east it stretches 4,000 miles, as far as from Seattle 
to the eastern side of Greenland. But it is still thinly 
settled. Though it has more than half the land area 
of the Soviet Union, it has only about a sixth of 
the population. (For map, see Russia.) 

Regions, Climate, and Soil 
The word “Siberia” has different meanings. The 
Soviet government uses it to mean only certain 
administrative regions. But geographers use the 
word to mean all Russian Asia, except the dry region 
east of the Caspian Sea (comprising roughly the 
Kazakh Soviet Socialist Republic and the small re- 
publics south of it). 


Extent, — West-east, nearly 4,000 miles (Ural Mountains to Pacific 
Ocean north of Kamchatka), north-south, generally about 1,700 
miles. Admmistrative-territorial divisions are: Urals, Eastern 
Siberia, Western Siberia, and Far East (mcluding Sakhalm and 
Kurils. Area, about 3,216,200 square miles. Population of Asiatic 
U.S.S.R. (1930 est,), 38,400,000, mcludmg region of Siberia (1947 
est.), 13,330,000. 

Climate . — Average temperature above freezing only from April (in 
the south) or June (north) to October (south) or September 
(north). Coldest pomt, Verkhoyansk, with an annual mean of 
3.6°F., a January mean of —38°, and a July mean of 60°. Warmest 
pomts, Barnaul and Khabarovsk, with an annual mean of 34°F., 
a January mean of about —10°, and a July mean of about 69°. 
Precipitation (mostly m summer months) from 20 inches a year in 
extreme west and southeast to less than 5 mches a year m northern 
portion of the Lena Valley. 

Cities. — Novosibu-sk (730,000), Sverdlovsk (600,000), Chelyabinsk, 
Omsk, Molotov (300,000 to 430,000); Irkutsk, Khabarovsk, 
Krasnoyarsk, Vladivostok, Nizhni Tagil, Barnaul, Kemerovo, 
Magnitogorsk, Stalmsk (300,000 to 200,000), Chita, Komsomolsk, 
Prokopievsk, Tomsk, Ulan Ude, Zlatoust (about 130,000). 


Siberia, in this broader sense, consists of thiM 
belts running east and west: Arctic desert in the 
north, forest in the middle, and farming land m the 
south. The differences in these belts are caused by 
differences in climate. 

Because of its immense size — one tenth of all the 
land of the globe — Siberia is unique in its climate 
Because most of it is so far from the ocean, it is 
little affected by oceanic winds. It makes its oiui 
climate, so to speak, and, more than that, it is a 
principal factor in creating the monsoon climates of 
China, the Indian peninsula, and the Indo-Chinese 
penmsula (see Climate; Winds). 

In winter the land everywhere becomes intensely 
cold. Indeed, scientists call the region around Verkh^ 

yansk m eastern Siberia 
“the cold pole of the 
earth.” But the air re- 
mains calm, except for oc- 
casional blizzards called 
hurans or purges It does 
not pierce buildings or 
fur clothing, and the cold 
is bearable. 

In summer the long 
hours of sunshine heat 
the air and make it rise 
Heavier, cooler air flon'S 
in from every direction, 
bringing moisture with it. The ground thaws and 
plants grow, according to the amount of heat re- 
ceived m the various latitudes. 

In the northern belt of Arctic desert, the surface 
is thawed for only a brief summer period. Here only 
mosses and lichens can grow. The middle belt get® 
warmth enough to grow forests of pine, fir, and larch, 
with some aspen, birch, and alder. But the soil, as 
in most pine-forest regions, is thin, acid, and^ of httie 
use for growing crops (see Soil). In the third belt, 
the southern, a longer growing season with litt e 
rain produces richer soil, and here good crops can 
be grown. 


Beneath a thin cover of soil, 

Siberia is practically one huge 
slab of rock, which is lowest 
in the west and northwest, and 
rises gradually to its edges in 
the southeast and south. Hence 
the rivers flow north or 
northwestward toward the Arc- 
tic Ocean, except along the 
Pacific coast. Around the 
inner edges of the slab, the 
highest mountains of Asia are 
draped in curves. Geologists 
explain this by saying that 
this Siberian slab has existed 
since the early days of the 
earth, and the surrounding 
mountains have been pushed 
up against the edge of the slab. 

Minerals are scattered 
throughout Siberia. The rich- 
est deposits are in the Urals 
in the west. The next richest 
area lies along the northwest- 
ern edge of Mongolia. Coal, 
iron, and low-grade manganese 
ores are abundant. Other coal 
and iron areas are near Lake 
Baikal, and on the upper Bu- 
reya River near Komsomolsk 
in the Far East. The gold-bearing gravels of the 
rivers aroimd Yakutsk are exceptionally rich. There 
are also scattered deposits of lead, zinc, tin, and tung- 
sten. Coal and petroleum are obtained from Sakhalin 
Island in the Pacific Ocean. 

Peoples and Early Settlement 
Before the 17th century, Siberia was inhabited by 
peoples of Finnish, Tatar or Turkic, and Mongolian 
types. Finns, Samoyeds, Yakuts, and Tungus lived 
in the Arctic tundra. 

The Tatar or Tur- 
kic peoples lived in 
the west. One of 
their towns, Sibir, 
near the modern 
Tobolsk, gave its 
name to the entire 
region. The Mon- 
golian peoples oc- 
cupied the eastern 
portion. 

The first Russian 
movement to the 
east was made to 
beat back the con- 
stant Tatar inva- 
sions. After Sibir 
earoe under Rus- 
sian rule in 1582, 
the Russians pushed 
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eastward along the southern 
belt of good land, engaging in 
the fur trade. Later, crimi- 
nals and political offenders 
were sent into exile along the 
same route. The region was 
opened wide to Russian settle- 
ment when the Trans-Siberian 
Railroad was built between 
1891 and 1905. Most of the 
people still live along this rail- 
road and its spurs. 

Free peasants were not ad- 
mitted to take up land until 
serfdom was abolished in 1861. 
Thereafter the czars made in- 
tennittent attempts to encour- 
age colonization. In all, about 
a million Russians entered dur- 
ing the 19th century; but only 
a fourth were free settlers. 
Recent Development 
After the Soviet government 
was established in 1917, it 
gave intensive attention to Si- 
beria. It wished to develop 
new centers based on commu- 
nist principles, to provide land 
for peasants, and to have 
sources of military strength far 
from Europe. From the start, the government dealt 
intelligently with its three handicaps — diverse races, 
limited transportation to serve vast distances, and un- 
favorable climate with only a little good soil. To 
deal with minority peoples, it granted considerable 
local autonomy in government. 

Education was encouraged and efforts were made to 
stimulate native output of furs and foods; but native 
languages, customs, and ways of living were respected. 

To promote devel- 
opment of the coun- 
try, the government 
added branches to 
the 3,886-mile main 
line of the Trans- 
Siberian Railroad 
from Chelyabinsk to 
Vladivostok. It also 
started a sec- 
ond line from Tai- 
shet near Irkutsk 
to the lower Amur 
River, as a safe- 
guard against enemy 
seizure of the vul- 
nerable main line 
along the upper 
Amur. To serve 
northern Siberia, 
ice -breaking ships 
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A SCHOOL FOR YOUNG MONGOLS 



A log schoolhouse, under the sign of the Soviet star, 
helps to win children of the Buriat-Mongol Republic 
to Soviet ways of life. 
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TRANSFORMING THE WILDERNESS 



All across Siberia, macliinery and towns are transforming regions which once were left 
to the wolves. At the top a dredge is extracting gold from a river. Below is a blast 
furnace in the Kuznetsk district near Mongolia. The bottom picture shows Lenin 
Street in Ulan-Ude, the capital of the Buriat-Mongol Republic. 


plied the Arctic Ocean. They delivered supplies 
and picked up timber, furs, and other products which 
were moved down the rivers during the navigation sea- 
son from June to September. Airplane transport was 
developed to all the principal cities and to\vns. 

To make the best use of the scarce good soil, agri- 
cultural experts studied the possibilities of the vari- 
ous regions and started projects to grow suitable 
crops and animals. Hence there is much specialization 
in different parts. Chief crops are wheat, especially 
in the southwest, oats, barley, rye, and vegetables. 


Dairying has come to be a large in- 
dustry in the west, and Siberian 
butter has become world-famous. 
Three Great Divisions 
Siberia falls naturally into three 
great divisions— western, central, 
and far eastern. The western por- 
tion extends from the Urals to the 
Yenisei River. It is drained largely 
by the Ob River and its branches. 
Most of it is low, and swampy when 
not frozen, but it rises sharply in 
the southeast, up the Russian side 
of the Sayan and Altai mountains. 
This mountainous district and tk 
Urals, to the west, are among Rus- 
sia’s richest sources of minerals. 
The two districts work conveniently 
together, since the Urals have more 
iron than coal, while the Sayan- 
Altai (or Kuznetsk) district has an 
excess of coal. By carrying iron 
ore east and coal west, maximum 
output can be obtained from each 
district. 

In the Urals is the second largest 
city in Siberia, Sverdlovsk. Other 
centers in the Urals are Chelya- 
binsk, Molotov, Nizhni Tagil, and 
Zlatoust. Novosibirsk, the point of 
entry for the Sayan-Altai district, is 
Siberia’s largest city. Other cities 
here are Stalinsk, Kemerovo, Pro- 
kopievsk, and Leninsk-Kuznetski. 
From Novosibirsk the Turkestan- 
Siberian Railroad runs south to tap 
the mineral wealth in the Kazak 
Republic. Some important Siberian 
cities along this line are Barnaul 
and Biisk. Other large cities of 
the region are Omsk, Tomsk, and 
Krasnoyarsk. 

The central region is drained by 
the eastern branches of the Yenisei 
River and the tributaries of the 
Lena. This region is mountainous 
in the south, and it is rugged nearly 
to the Arctic Ocean. Most of the 
Lena River basin, with a larger 
area to the northeast, is organized as the Yakut 
Autonomous Republic. It is left largely to the native 
Yakuts and Tungus, except for gold mining, timber 
cutting, and fur collecting along the Lena and ns 
branches. Coal and petroleum exist in the north. 

The most valuable part of this central region 
that around Lake Baikal, the largest freshwater law 
in Asia (13,200 square miles). Coal and iron support 
a metals industry at Irkutsk, with related industries 
at Chita. Near by is the autonomous Buriat-M.ongo 
Republic, with its capital at Ulan Ude. 



The far eastern region comprises the lands which 
drain into the Pacific. Because of the enormous dis- 
tance from European Russia, the government deter- 
mined to make the region as self-sufficient as possible. 

The difficulties were great. Most of the Pacific 
coast is icebound several months every year. Every- 
where w'ater pipes must be laid in conduits that can 
be heated in wdnter. Roads and ports were few. The 
population wms sparse and backward. But the threat 
of Japan’s expansion from Manchukuo, in the 1930’s, 
spurred development. Workers came from Russia and 
huilt farms, roads, and cities, especially in the Amur 
River valley. Komsomolsk, built by the Russian 
youth organization, and Khabarovsk became indus- 
trial centers. They smelted iron and refined petroleum 
from Sakhalin Island. Sovetskaya Gavan and Nikola- 
evsk supplemented the port at Vladivostok. Develop- 
ment of the regions was swift enough to help supply 
Russia in the second World War. (See aho Kamchatka; 
Vladivostok; and see Siberia in the Fact-Index.) 
Sibyls (slh'ilz). According to an old Roman tradi- 
tion, the Cumaean Sibyl or prophetess came from the 
east to the Roman King Tarquin the Proud, offering 
nine books of prophecies but at so enormous a price 
that he refused to buy. She then destroyed three, 
and offered the remaining six at the same price, and 
was again refused. Destroying still another three, 
•she asked as much for the three left and Tarquin’s 
fear and curiosity finally induced him to buy. They 
contained advice regarding the religion and govern- 
ment of the Romans and were carefully guarded in 
the temple of Jupiter and consulted on occasions of 
national emergency. Wben the temple was burned 
in 83 B.c. a new collection was made of about 1,000 


lines, gathered from all the cities of Greece, Italy, and 
Asia Minor, which was kept until some time between 
A.D. 404 and 408, when the Christians caused it to be 
publicly burned. 

Several other sibyls or inspired prophetesses are 
named by various Greek and Roman writers. Legend 
said they lived to an incredible age. The Sistine 
Chapel in Rome contains world-famous wall paint- 
ings by Michelangelo of the Cumaean, Delphic, 
Persian, Libyan, and Erythraean sibyls. 

Sicily (sKs'l-lt). From the center of the Mediter- 
ranean Sea rises the mountainous island of Sicily. 
Since the beginning of history it has been a battle- 
ground. Again and again armies from Europe, North 
Africa, and the East have swept over it in the struggles 
to control these strategic waters. Surpassing all pre- 
vious invasions, British and United States forces in 
the second World War seized it as a steppingstone into 
Italy. 

A glance at a map of Europe shows why Sicily has 
so often been a prize of war. It thrusts up like a 
wedge between North Africa, some 90 mUes to the 
southw’est, and Italy, only two miles to the north- 
east across the Strait of Messina. This position gives 
Sicily command of ship and air lanes between southern 
Europe, Africa, and the Middle East. 

Sicily is shaped like a rough triangle, the sides 
indented by scores of harbors. Ancient poets called 
it Trinacria, from the Latin words meaning “three 
points.” Its greatest length is about 170 miles. In 
width, it reaches about 140 miles. With a total area 
of 9,935 square miles, it is about the size of Vermont, 
and is the largest of the Mediterranean islands. 
Around the rim of Sicily runs a narrow coastal plain. 


A RUINED MEMORIAL OF THE DAYS OF THE GREEKS 



At Taormina on the east coast of Sicily, you may see these ruins of a theater which was originally built by the Greeks. But while 
the columns are Greek, the arches you see are Roman, for the original theater was entirely reconstructed by the Romans. From 
these ruins you get a beautiful view of Mount Etna in the background. 
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which in the east and west broadens into low pockets. 
Mountains,- cut by few passes, cover the north. The 
highest peak is volcanic Mount Etna, about 10,750 
feet (see Etna, Mount). The mountains shelve south- 
ward into broad plateaus about 1,600 feet above the sea. 

Green Fields and Orchards 

Crops rise in bright tiers. The green of truck farms 
mantles the lowlands. On the slopes rise vineyards 
and orchards, groves of lemon, orange, tangerine, 
and gray-green olive trees. The high slopes and 
plateaus are golden with vast wheat fields, covering 
a third of the land. After the Saracens seized Sicily 
in the 9th century, they inscribed a palace wall in 
the city of Palermo with the words; “Europe is the 
glory of the world, Italy of Europe, and Sicily the 
fairest garden of the Mediterranean.” 

Today Sicily is crowded with 4,452,773 people (1951 
census, preliminary) — about 450 persons to the square 
mile. Although 90 per cent of the land is cultivated, 
it rarely grows enough food for all. Summer drought, 
the worn soil, and old-fashioned farming methods pro- 
duce small yields. Less than half the farmers own 
their land. About a sixth of the land is held by huge 
estates called latifundia. The Italian government 
promised to break up this feudal system but did little. 
After the second World War many hungry peasants 
seized land. 

Most Sicilian farmers live in villages or towns, 
many six or seven miles from the fields. They jolt 
slowly to work in carretias, donkey carts with high 
wheels spaced to fit the ruts left by Roman chariots. 
They paint the carts with religious and historic scenes, 
and decorate the donkeys with bright harnesses. 

Cities Rise amici Ancient Ruins 

The principal cities stand on the coastal plains of 
the north and east. Railways girdle the island to 
link them. The capital and largest city is Palermo, 
with a population of 482,594. It stands on a 12-mile 
bay in the orange-bowered Conca d’Oro, “Golden 
Shell.” Palermo is a pageant of Sicily’s history. 
Greek and Roman ruins lie near Moorish palaces, 
tombs of Norman kings, and French and Spanish 
churches. In the center of the city is the University of 
Palermo, founded in 1779. The streets teem with 
swarthy, dark-haired Sicilians and blond, blue-eyed 
Sicilians — descendants of the various conquerors. 

At the northeast tip, Messina (population, 218,593) 
rests in the shadow of Mount Etna. A railroad ferry 
connects it with Italy. When the Greeks founded the 
city about 600 n.c., they called it Zancle, “sickle,” 
for the arc of sand that forms the harbor. In the 
Strait of Messina lie the fabled rocks of Scylla and the 
whirlpool of Charybdis. Most of Messina was de- 
stroyed in 1908, when an earthquake killed 76,000 
persons and injured 95,000. In the second World 
War Allied bombers severely damaged it. 

South of Messina, the little tourist town of Taor- 
mina perches on the rocks, 700 feet above the Ionian 
Sea. Midway down the east coast stands Catania, 
second largest city, with 297,773 people. Its malarial 
plain was a bitter battleground in the second World 


War. To the south is Siracusa (Syracuse), now a city 
of only 70,060, including suburbs. In Greek times itwas 
Europe’s largest metropolis, with one million people. 

Sicily’s industries arise chiefly from agriculture. 
Tomatoes and artichokes are canned for export. A 
few factories make citric acid and essential oils from 
the citrus fruit. Cargoes of fruits and nuts, chiefly 
ahnonds, are shipped to Europe. The United States 
harmed Sicilian fruit because it carried the destruc- 
tive Mediterranean fruit fly. Sicily’s most importaut 
mineral is sulphur, found mainly in the southwest. 
Until the Texas and Louisiana deposits were devel- 
oped, Sicily was the world’s chief source of sulphur. 
Fishing for tunny, coral, and sponges employs about 
20,000 Sicilians. 

Invasions Began 3,000 Years Ago 

The original settlers of Sicily were people called 
Siculi or Sicani, who are thought to have crossed 
from the toe of Italy. They were pushed inland by 
the Phoenicians some 3,000 years ago. In the 8(h 
century b.c. Greek invaders made Sicily a center o( 
commerce and learning. The poet Theocritus and the 
philosopher Empedocles lived here. After five cen- 
turies came the Carthaginians, who soon had to yield 
to Rome. Vandals and Goths then crossed from the 
mainland to pillage and destroy. Byzantine emperors 
drove them out and ruled Sicily for 300 years. 

In the 9th century Saracen invaders introduced ir- 
rigation and built up commerce. Two centuries later 
the Normans swept down, but in 1197 were overcome 
by the Hohenstaufen dynasty, which developed Sicily 
into one of the first of the modern states. In 1266 
■ Charles of Anjou seized power. His cruel reign ended 
in 1282 on Easter Monday when the people of Palermo 
massacred 4,000 of their French oppressors as the 
vesper bells were ringing. After the “Sicilian Ves- 
pers,” other cities revolted, and Sicily won independ- 
ence, choosing Pedro III of Aragon as king. 

Spanish, French, and Austrian despots then brought 
darkness and stagnation. In 1734r-35 Don Carlos es- 
tablished the Bourbon dynasty in Naples and Sicilyi 
uniting the two territories in the Kingdom of the 
Two Sicilies. Bourbon kings ruled until 1860, whea 
Garibaldi won Sicily for the realm of Victor Emman- 
uel, which a year later became the Kingdom of Italy 
(see Garibaldi). 

The Scourge of the Mafia 

Bourbon misrule led estate owners to hire rumans 
to protect their possessions from desperate peasants- 
These guards soon formed the Mafia, a society tha 
took the law into its own hands. The Mafia sprea 
through all classes and its -violence terrorized the 
island. Immigrants set up scattered units in me 
United States. Late in the 19th century the I^^'® 
government broke the wide power of the Mafiaj bu 
* remnants lingered on in parts of Sicily. 

Siegfried {seg'fred). Long, long ago, in a_gloo®y 
cave hidden away in the forests of the Rhmelan i, 
there lived Siegfried, a kingly youth, tall and strouSi 
with fair hair and blue eyes. His only companio 
was Regin, a swarthy dwarf who had reared Hm. 
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When Siegfried attained manhood Regin told him 
of his parentage, that he was the orphaned son of a 
fearless king who had died gloriously in battle. “The 
time has now come,” Eegin said, “when you must 
leave the forest and go in search of adventme in the 
world.” Nothing loath, Siegfried prepared to depart, 
but first he asked that Regin make him a trusty 
sword; Regin, who was a skilled smith, straightway 
began to forge a sword for Siegfried, but when he 
had finished it the youth easily shattered it by strik- 
ing it on the anvil. Three others met the same fate. 

“If I am to do battle,” said Siegfried, “I must 
have a sword worthy of my strength.” Thereupon 
Regin took the broken pieces of the sword which had 
belonged to Siegfried’s father, filed them into steel 
dust, and from this with afi. his art he made a wonder- 
ful shining blade. This also Siegfried tested by 
bringing it down with a mighty blow on the anvil. 
It was not broken, but the anvil was cut in two. 

Fafnir, the Terrible Dragon 
In the long evenings Regin had told Siegfried of 
the fearful dragon Fafnir who guarded in his cave 
a priceless treasure, slaying those who tried to gain 
it. To the den of the dragon Siegfried now made his 
way. When Fafnir heard him approaching he roared 
until the ground trembled. Nothing daunted, 
Siegfried guarded himself from the maddened rushes 
of the hideous creature, until with a thrust of his 
sword he so wounded the dragon that it at last fell 
dead. Siegfried thus gained the treasure which the 
monster guarded. By bathing himself in the blood 
of the slain dragon he became proof against wounds, 
excepting in one small spot between the shoulders 
where a linden leaf had fallen. Accidentally tasting 
the blood, he discovered that he was able to xmder- 
stand the language of the birds and beasts, and by 
eating the monster’s heart he was endowed with even 
greater strength. According to another story the 
treasure which Siegfried gained was obtained by 
slaying the kings of the Nibelungs (see Nibelungs, 
Song of the). 

After performing many other great feats Siegfried 
at last came to the court of Gunther, king of the 
Burgundians, where he was greeted as a hero, with 
feasts and aU honor. He wedded Kriemhild, sister 
of Gunther, a maiden of marvelous beauty, and 
became the most heroic and beloved knight in Gim- 
ther’s kingdom. But among the king’s vassals was 
one, Hagen by name, who was jealous of Siegfried’s 
glory. By clever lies he induced Gunther to believe 
that Siegfried would some day steal his power, so the 
king agreed to help destroy Siegfried. 

Knowing that there was but one place in which 
Siegfried could be wounded, Hagen treacherously 
played upon Kriemhild’s fear for Siegfried’s safety 
on the battlefield, and begged her to teU him of the 
fatal spot, saying, “I ride close behind your lord m 
battle, and should the fight wax fierce, knowing to 
Vulnerable spot I might protect him.” Kriemhild 
innocently disclosed the secret, and unknown to 


Siegfried she sewed a tiny cross between the shoulders 
of his tunic. The dauntless hero thus became an easy 
prey to those who sought to slay him. Gunther 
arranged a hunt, and the cowardly Hagen thrust a 
spear into the fatal spot, while Siegfried lay dr inkin g 
from a woodland stream. Mortally wounded, Sieg- 
fried attacked Hagen but died before he had avenged 
himself. The whole kingdom mourned Siegfried’s 
loss, and it is said that even the gods sorrowed and 
there fell upon the earth a gloom that lasted for 
many days. This story is the theme of one of the 
musical dramas of the composer Richard Wagner. 
Sierra (si-er'd) Nevada. The loftiest and 
grandest mountain range in the United States, the 
Sierra Nevada (“snowy range”) forms a great wall 
400 miles long and 50 to 80 miles wide, in eastern 
California. A gap through which the Feather River 
flows separates it from the Cascade Range on the 
north. On the south it ends at Tehachapi Pass in Kern 
County. The rich Sacramento and San Joaquin val- 
leys he on its western side, their orchards and grain- 
fields irrigated by the waters of its snow-fed streams. 
The eastern base springs from the deserts of the Great 
Basin, which is deprived of rain-bearing winds from 
the Pacific by this great rampart. 

Along the jagged, snowy crest fine 12 peaks rise 
more than 14,000 feet above sea level. Mount Whit- 
ney is the highest peak in the United States proper 
(14,495 feet). 

The range is a giant block which was uplifted along 
its eastern edge and tilted to the west. The east side 
plunges abruptly to the plains 5,000 to 10,000 feet be- 
low. High on its rugged face, in a basin due to fractur- 
ing and shpping of the rock, hes beautiful Lake Tahoe. 
The longer, gentler west slope is scored with deep can- 
yons and valleys carved by glaciers and rushing 
streams. The most famous is the Yosemite (see 
Yosemite National Park). The canyons of the Tuo- 
lumne, Kern, and Kings rivers are also notable. Dense 
forests mantle the western slopes to a height of 9,000 
feet. Here are the giant sequoias, the largest trees in 
the world (see Sequoia). Three national parks pre- 
serve the glorious scenery of these mountains — ^Yosem- 
ite, Kings Canyon, and Sequoia (see National Parks). 
The range was named by the Spanish settlers after the 
Sierra Nevada in southern Spain, the highest moun- 
tain range in that country. 

Signaling. As long as men have had language, 
they probably have also had some way to communicate 
with each other at a distance. The earliest methods 
of signaling were most likely arm gestures or other 
signs made with the body. From very early times 
primitive people used beacon fires and columns of 
smoke to carry messages. In the armies of ancient 
Rome trumpets gave the signal for a cavalry charge 
or an infantry attack. Bugles are used for many sig- 
nals in the army and navy at the present day. The 
boatswain’s pipe, a kind of whistle, has long been 
used in the navy. Signal guns, too, go far back in 
military history. 




In the fast semaphore system pictured above, the 
positions of two flags represent letters of the al- 
phabet. “Attention” is used to attract the notice 
of another signalman, and “front” indicates the 
end of a word. Numbers are spelled out in the 
text of a message. But in the message heading (which 
gives date, time, and origin), the letters A to J stand 
for the numerals 1 to 0. When letters are to be 
used in this way, the signalman first makes the sign 
“numerals follow,” 


The slower wigwag system (right) is little used. It 
is simply a visual method of sending the Interna- 
tional Morse Code. The signalman returns the flag 
to “position” between dots and dashes. “Front” is 
used as in semaphore. 



CODE IN WIGWAG 



seaaaphore flags. 





POSITION 


DASH 


FRONT 
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Today the telephone, telegraph, and radio carry mes- 
sages farther and more swiftly than our forefathers 
could have dreamed. But many visual signaling sys- 
tems are still in use and are of the greatest impor- 
tance. This is especially true at sea, in military opera- 
tions, and in weather bureau activities. 

Signaling at Sea 

Between ships at sea visual signaling is extremely 
important. Most nations use the International Signal 
Code. Signals are made with 26 alphabet flags in 
variously colored designs and certain pennants \vith 
special meanings. Messages are expressed by com- 
binations of the flags and pennants. This code is 
translated into the languages of the maritime na- 
tions, so that sailors of any country may read the 
messages fluttering above the signal bridge. 

The United States Navy has a signaling system 
based on its own code books for reports between 
ships. These books contain most of the usual messages, 
and so signals indicate only the book and message 
number. This system has a flag for each letter and 
numeral as well as several special flags and pen- 
nants. For signaling over short distances the sema- 
phore system, illustrated on the opposite page, is 
much used. The wigwag system is now almost dis- 
carded because it is so slow. 

Flashing Lights at Night 

At night, lights replace flags. Red, green, or white 
stars are shot from a Very pistol. Parachute flares 
and smoke signals are fired from a mortarlike pro- 
jector. Red or blue hand flares are also used. For 
ordinary purposes a blinker light is used to transmit 
the dots and dashes of the International Morse Code. 
Over long distances signalmen use a shutter-equipped 
searchlight. Over shorter distances they frequently 
use smaller lights equipped mth key-operated 
switches. In war time, infrared light, invisible to the 
eye, is often used for blinker signaling. 

Seagoing men use radio extensively in signaling 
and navigation. For long-distance transmission, mes- 
sages are sent by International Morse Code (wireless 
telegraphy). Navy ships in the same formation often 
communicate by voice radio. Life at sea has become 
much safer through the use of radio. Weather reports 
and storm warnings are regularly broadcast to ships 
and airplanes (see Radio) . The radio direction finder 
(RDF) and loran navigational equipment are widely 
used by ships (see Navigation; Radar). 

International distress signals have saved the lives 
of many aviators and seamen. Most familiar to land- 
men is the famous “S 0 S” signal. This consists of 
three dots, three dashes, and three dots; it can be 
sent by radio or any other convenient method. Cor- 
responding to this signal is the flag hoist “N C” in 
the International Signal Code. Aviators in distress 
use the word Mayday over voice radio. This word is 
simply an English respelling of the French m’ aider, 
“help me.” The signal is understood by aviators and 
mariners everywhere. Other distress signals are a 
gun fired repeatedly, flames of any sort, or a fog 
signal sounded continuously. The national ensign 


hoisted upside down is usually understood as a dis- 
tress signal also. 

In fogs and storms, lightships and shore stations 
send out signals at regular intervals by bells, horns, 
sirens, or whistles. Underwater signals made by a 
bell or oscillator are also used. The sending apparatus 
often marks a shoal or harbor entrance. Sound carries 
extremely well under water and the signal may be 
picked up by microphones on a ship far away. 

Signaling on Land 

In the United States Army, small units do their 
own signaling over short distances. Signaling be- 
tween higher units is entrusted to the Signal Corps. 
The Army uses wire and radio telegraphy and tele- 
phone; messengers, such as motorcycle dispatch car- 
riers and runners; homing pigeons; and visual sig- 
nals, such as fireworks and signal lamps. A flier 
signals to the ground by radio, dropped messages, 
homing pigeons, fireworks such as Very shells, and by 
special movements of the plane in flight. Signaling 
from ground to airplane is done by radio, fireworks, 
signal searchlights, picked-up messages, or by rec- 
tangular panels of white cloth, laid on the ground in 
various combinations. 

The Signal Corps uses the International Morse 
Code for both wire and radio telegraphy and for 
blinker signaling. In time of war all radio messages 
and most messages sent by wire are coded; that is, 
they are “translated” into a secret cipher or code 
before they are sent. 

Boy Scouts and Girl Scouts use both semaphore 
and wigwag in signalitig. They also use the Indian 
sign language, a method of hand signaling. Both or- 
ganizations use red and white flags in signaling rather 
than the Navy flags pictured on the opposite page. 

Railroads in the United States use both telegraph 
and radio for communication. Among railroad men 
“semaphore” refers to a system of signaling using 
movable arms. These are equipped with lights for 
night use. Semaphore signals along the track indicate 
whether a train may proceed or must stop. (See also 
Railroads; Locomotive.) 

Silicon. The element silicon plays a fundamental 
role in the mineral world. It never appears alone, 
but its compounds form 87 per cent of the earth’s 
crust. All kinds of quartz, including sand and flint, 
are silicon dioxide, or silica. Granite is 20 to 30 
per cent silica. Most clays and other soils contain 
silicates. These are salts in which silica is combined 
with basic oxides of such metals as aluminum, 
magnesium, iron, and potassium. 

Natural compounds of silicon are important in 
industrial chemistry and in the manufacture of glass, 
earthenware, furnace linings, and other heat-resisting 
materials. Cast iron contains silicon. Silicon steel 
is valued in the electrical field because of its superior 
magnetic properties (see Alloys). A whole family of 
synthetics, called the silicones, is built up around the 
element silicon (see Silicones). 

When heated at a high temperature with an equal 
part of carbon, silicon yields silicon carbide. This 
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compound is near the diamond in hardness. It is 
widely used for whetstones, grinding wheels, and 
polishing and abrading powders. Edward G. Acheson, 
an American inventor, obtained it by accident in 
1891 when he was trying to make artificial diamonds. 
He gave it the name carborundum. Carborundum is 
also highly resistant to heat. Combined with fire clay, 
it is used as a high-temperature furnace lining. 

Silica gel, a colloidal form of silicon dioxide, is 
widely used as a desiccating (drjing) agent. It 
adsorbs water from the air, changing color as it does 
so; when saturated it ma}^ be heated to drive off 
the moisture. (See also Colloids.) 

Silicon has a strong affinity for oxygen. It can 
be separated (reduced) only by a powerful reducing 
agent such as magnesium or at a high temperature by 
carbon. Amorphous silicon, prepared in the labora- 
tory by heating silica with magnesium powder, is a 
light-brown crystalline powder. Commercial silicon 
is produced by heating silica and carbon in an elec- 
tric oven or by heating silica and calcium carbide. 
It is a gray crystalline mass. 

Silicon is in the same group with carbon in the 
periodic table and it has similar chemical charac- 
teristics. Its atoms contain four valence electrons 
and these form covalent bonds. Silicon yields binary 
compounds with many metals, a few nonmetals, and 
with oxygen and hydrogen. Unlike carbon, it forms 
alloys with metals. 

Silicon enters into the composition of many semi- 
precious stones. Among them are agate, amethyst, 
aventurine, bloodstone, cairngorm, carnelian, cat’s- 
eye, chalcedony, chrysoprase, jasper, moss agate 
(mocha stone), onyx, opal, rose quartz, and sardonyx. 
(See also Quartz.) 

Silicones. The synthetic materials called sili- 
cones are a cross between inorganic substances, such 
as glass, and organic substances, such as rubber. 
Sand supplies their inorganic ingredients — silicon and 
oxygen. Coal and oil provide their organic ingredients 
— various hydrocarbons. 

The inorganic side of their nature gives these 
synthetics great stability. They withstand heat and 
cold, moisture, and dryness. They resist such chemical 
processes as oxidation and the action of acids. Like 
glass and quartz, they are electrically nonconduct- 
ing. Yet, owing to the Organic side of their nature, 
they also have variety, plasticity, and the quality of 
repelling water. 

A Versatile Family of Synthetics 

There are more than a hundred silicones. The char- 
acteristics of the family have given rise to types for 
many purposes. A silicone finish for textiles makes 
them water repellent even after dry cleaning or wash- 
ing w'ith soap. It keeps them from being badly stained 
by ink, coffee, and other liquids. Yet the finish is 
not affected by heat, cold, or sunlight. Silicone 
polishes for automobiles and furniture give gloss with- 
out rubbing. They remain w'ater repellent longer 
than w'ax does. Desert heat does not melt them 
or subzero weather freeze them. A silicone finish 
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on automobiles reduces the adherence of ice, road 
dirt, and insects. 

A quality of the silicones which technologists call 
the “release property” is the dominant factor in 
several interesting silicone products. One of these 
is a glaze for the pans used in commercial bakeries. 
It eliminates the need of greasing pans to keep bread, 
cakes, and other bakery products from sticking. The 
glaze does not smoke or burn at high temperatures. 

A similar silicone, called a “mold release agent,” is 
used in factories that make tires, rubber heels and 
soles, bottle stoppers, and other articles molded of 
rubber or synthetic plastics. The molds to shape these 
articles are coated with the release agent before the 
hot plastic material is poured into them. After they 
have hardened, the most intricately designed articles 
shp out of the molds easily, just as bread slips easily 
out of a silicone-glazed baking pan. 

The two factors of stability and nonconductivity 
have led to a variety of industrial applications. 
Silicone greases and oils are used where extreme tem- 
peratures would melt or freeze ordinary orgaiuc types 
A moisture-proof nonconducting paste which seals 
aircraft ignition systems and electrical control cir- 
cuits is unaffected by weather. A silicone varnish 
or resin is combined with well-known nonconductors 
such as mica, asbestos, and glass fibers to make in- 
sulators that are moisture proof and resist tempera- 
tures up to 600® F. They lengthen the life of electric 
motors, transformers, and generators. They are wide- 
ly used in Diesel-electric motors. Silicone rubbers 
are used where there is a great range of temperature; 
for example, in gaskets, seals, diaphragms, and other 
parts of aircraft. 

Chemistry and Synthesis of Silicones 
The silicone molecule has a chainlike skeleton of 
alternate silicon and oxygen atoms, just as the mol- 
ecules of many organic synthetics have a chainlike 
skeleton of linked carbon atoms. But the bond be- 
tween silicon and oxygen atoms is half again as strong 
as that between two carbon atoms. The inorganic 
skeleton of the silicone molecule is built out from the 
chain with hydrocarbon groups attached through car- 
bon to silicon. The bond between silicon and carbon 
is strong and relatively heat resistant. The strong 
bond energy in the siUcon-to-oxygen and silicon-to- 
carbon linkages of silicone molecules gives these 
synthetics their stability. 

It is usually said that the silicones are made of 
sand, brine, coal, and oil. There are two methods of 
turning these materials into silicones. Each involves 
a long series of chemical reactions. In one method a 
reaction between products from sand and brine prc^ 
duces silicon tetrachloride. Magnesium is then used 
in the Grignard reaction and the chlorine atoms are 
replaced by hydrocarbon groups. This process yields 
organo-silicon chlorides. Hydrolysis and further^ 
actions build up high polyrmer silicones. The other 
method, a direct process, starts with the reaction 
between pure silicon and organic halides with a meta 
as catalyst. This yields organo-silicon chlorides. 
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Beautiful SILK 

S ILK. Of all fabrics, fine 
silk is the most beautiful. 

It has a look and a feeling of 
richness that no other cloth 
can equal. It is strong and 
durable. Dyed in rich colors 
and woven into beautiful de- 
signs, it represents luxury in 
textiles. 

Each fine thread, or fila- 
ment, that goes into silk cloth 
is spun by a silkworm to make 
its cocoon. Silkworms are 
hungry but delicate little ani- 
mals. They require more than 
a month of regular feeding 
under carefully controlled con- 
ditions before they begin to 
spin their cocoons. An av- 
erage cocoon contains about 
600 yards of filament, and 
this gossamer thread has to be 
unwound carefully so that it 
will not break. Enough silk 
cloth to make a dress may take 
the filament from 1,700 to 
2,000 cocoons. All this means 
that production of silk re- 
quires long hours of patient, painstaking labor on 
the part of many workers. It can be successful only 
in places w'here skillful hand labor is comparatively 
cheap. The Orient has long been the chief home of 
silk culture. Today Japan produces about 65 per 
cent of the world’s supply of silk, Russia 12 per cent, 
and Italy 8 per cent. 

The “Worm” Is a Caterpillar 
The silkw'orm is really a caterpillar, the larval 
stage of a moth. There are many kinds of silk moths. 
They flourish almost everyw'here in the world except 
where it is extremely hot or extremely cold. But the 
quality of the silk spun by different species varies 
greatly. The most important of all the silk moths, 
the one which supplies most of the world’s silk, is 


Bombyx mori. This moth feeds 
chiefly on the leaves of the 
white mulberry tree. 

People have raised Bombyx 
mori for its silk for more than 
3,600 years. In this long 
period the moth has almost lost 
its ability to fly. It exists 
today only where it is raised 
for its silk. 


The busi- 
N E s s of 
raising 
silkworms and unwinding 
their cocoons is known as silk 
culture or sericulture. The prin- 
ciples are the same ever 3 wwhere, 
but details vary in different 
countries. Since Japan pro- 
duces the most silk, methods 
in use there will be described. 

Japanese silkworms begin 
fife in institutions licensed 
by the government to raise 
and sell silkworm eggs. These 
establishments guarantee to 
sell only healthy eggs. They 
raise and breed moths in hospitallike surroundings. 
Microscopic examination of moths insures sound eggs. 

Mother moths each lay about 400 tiny eggs on es- 
pecially prepared cards. The natural hatching period 
is nine months. But w'orkers soak the eggs in a chem- 
ical solution and store them at temperatures near 
freezing to control hatching. One third of the spring 
crop is ready to hatch in May or June, one third 
later in the summer, and one third in the fall. 

Silkworms are reared chiefly on small farms in hilly 
regions. The farmer grows rice on the low, wet part 
of his land and mulberry trees on the higher, drier part. 
The entire family helps care for the silkw'orms. 

The farmer buys silkw'orm eggs from a local “egg 
station.” This is a branch of an egg-raising estab- 


SPUN by SILKWORMS 



How Silkworms 
Produce Silk 


Here is the source of silk — Bombyx mori as moth, cat- 
erpillar, and cocoons, together with mulberry leaves. 


THE LIFE CYCLE OF THE SILKWORM MOTH 

" I rrsrrrrx- ' ’■'C- .'.T’'' v I 



These pictures show various stages in the life of a silkworin: 1. The mother moth has Imd her hundreds of eggs, each no bigger 
tnan a pinhead. 2. These caterpillars are about 30 days old and stui eating. 3. The sukworms shown here are all spinning. 
These cocoons have been opened to show the pupap or chrysalisy inside. If left undisturbed, the pupa would become a moth. 
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PICTURESQUE JAPANESE SILK FARM 



The silkworm reigns supreme in this farmhouse, where the farmer and his family raise the 
“worms” from egg to cocoon The little boy is displaying a basket of cocoons that are ready for 
market. The big trays in the foreground, made of bamboo and straw, are used for feeding. 


lishment. He may buy an ounce — 30,000 to 40,000 
eggs He usually takes them to an incubatoi in the 
village, where hatching lequiies about ten days. 
Newly hatched grubs (called “ants”) are one eighth to 
three eighths of an inch long and about as big around 
as a human hair. The farmer carries his thousands of 
“ants” home and spreads them on trays made of bam- 
boo and straw. He places the trays on bamboo shelves 
built around the rooms of his farmhouse. 

The “ants” have voracious appetites. The farmer 
and his family feed them sliced mulberry leaves five or 
six times a day and two or three times during 
the night. The tiny grubs may eat three or 
four times their weight in leaves during the 
first 24 hours. 

Silkworms need good care, for they are quite 
likely to become diseased. The room tempera- 
tuie has to be kept at 75° to 80° F. Protection 
against drafts, smoke, odors, and noise is nec- 
essary The room must be kept light, but the 
sun must not shine directly on the silkworms. 

The mulberry leaves should be approximately 
the same age as the grubs — tender young leaves 
foi newly hatched "ants” and mature leaves for 
older caterpillars. The leaves must be clean 
and dry, but not dried out. 

Cleanliness is essential. As a rule the farmer 
sti etches a clean net over each tray once a 
daJ^ He spreads mulberry leaves on the net. 

The caterpillars crawl up through the net to 
feed. The farmer then transfers net, leaves, 
and caterpillars to a clean tray and removes 
the soiled tray for cleaning. 


The caterpillars hatched 
from the farmer's ounce of 
eggs eat more than 1,500 
pounds of mulberry leaves in 
the month of their existence 
as caterpillars. Every mem- 
ber of the farmer's family 
is kept busy picking leaves 
Trays of caterpillars and 
piles of leaves almost fill 
the small farmhouse. 'The 
caterpillars' eating makes a 
soft noise in the rooms like 
the falling o^ light ram on 
leaves. 

Silkworms shed their skins, 
or molt, four times before 
they are full grown. Plump, 
grayish-wliite, mature cater- 
pillars measure 3 to 3)4 inches 
long. During the last tno 
or thiee days of their life 
as caterpillars they eat more 
heartily than ever. Tire rea- 
son is that in this period 
they secrete most of the sub- 
stance from which they mil 
make their cocoons. 
Finally, after about 32 days, the caterpillars stop 
eating and lift up their heads. 'The farmer knows thej 
are ready to spin. He transfers them to tiays con- 
taining piles of stiaw or many-celled straw racks 
Here they construct the cocoons which protect them 
during their metamorphosis from caterpillars, through 
the pupal stage, into moths. (See also Butteifiies 
and Moths; Caterpillars.) 

How the Silkworm “Spins” 

Each caterpillar has two glands in its head wbch 
secrete a thick fluid that is to become silk. Tno 


HEARTY MEAL FOR SILKWORMS 



feeding of 


Here a member of the farmer’s family is arranging a f eeoing u* 
leaves for partly grown caterpillars. The feeding trays slide ont 
Bhelves arranged around the wait. 
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other glands secrete sericin (ser'i-^n), a kind 
of glue. Ducts connect all these glands with a 
tiny opening known as the spinning head or 
spinneret. This is located imder the cater- 
pillar’s lower jaw. 

The caterpillar attaches itself to straw on 
the cocoon tray by a preliminary squirting of 
fluid. Then it doubles back on itself, with 
its legs to the outside, and begins to "spin.” 
Contractions of its body force substance from 
the two silk glands, together with sericin, 
through the spinneret. Contact with air hardens 
the two streams of silk fluid, and sericin makes 
them stick together as one strand. With a 
figure-of-eight motion of its head the cater- 
pillar winds this filament around and around 
itself until it is completely enclosed. 

Spinning lasts three days. The caterpillar 
shrivels and shrinks in the process until it 
is only inches long. Metamorphosis requires 
approximately two weeks. The farmer has to 
collect and sell the cocoons during this period. 

The farmer’s ounce of eggs yields about 100 
pounds of cocoons. He sells these direct to a 
silk company or at a nearby cocoon market. 
Most of the markets in Japan are buildings 
where cocoons can be inspected quickl}'' and sold 
at auction. The buyers represent filatures, or 
silk-reeling plants. 

After the farmer sells his cocoons, he returns 
home to fumigate his house. He and his family 
may have it to themselves for a few months, or 
they may immediately begin raising another 
batch of silkworms. 


If a filature operates an egg- 
raising establishment, workers 
select some of the best cocoons 
for breeding. They place the rest on belts which 
move slowly through a hot-air chamber. The 
heat kills the pupas and dries out the cocoons. 

Dried cocoons are soaked in hot water until 
they are soggy and have lost some of their ser- 
icin. They are brushed while under water to 
remove loose broken silk (floss) and dirt. Then 
they are distributed to “reeling girls.” 

Each reeling girl stands or sits in front of 
a basin filled with warm water. Behind the 
basin is an apparatus topped by spool-fike 
reels. Steam or electricity turns the wheels 
of this apparatus, but its successful operation 
depends on the girl’s skill in handling cocoons. 

The reeling girl places her supply of cocoons 
in the basin and finds the loose ends of sev- 
eral filaments, usually five. She twists these 
together, threads them through an “eye” in the 
reeling machine, carries them up over two small 
wheels, and fastens them to a reel. "iWien the 
reel turns it draws the filaments up and vdnds 
them in one lightly twisted strand. The co- 
coons bob up and dovm in the water as they 


Unwinding 
the Cocoons 


COCOONS— FROM FARM TO MARKET 



All the trays shown above hold caterpillars spinning their cocoons. 
Each tray supports a framework of folded straw. The caterpillars have 
found places on the frames to attach themselves in order to spin. 



These women are picking fully spun cocoons out of the straw frames. 
They have to be careful not to damage the cocoons. Each framework 
can be folded as it is emptied of cocoons. 





The girls shown above are reeling silk filaments from cocoons in the basin. The 
smoothness of the silk strands depends on their skill in twisting in new filaments 
when the ones being unwound break off or run out. The woman in the picture at 
the right is rereeling the silk in uniform lengths for skeins. 


unwind. Each girl has charge of about five reels. 
She always holds in her hands the free ends of fila- 
ments from several cocoons. If a cocoon stops bob- 
bing in the water she knows a filament has broken or 
run out. In its place she twists in one of those she 
is holding. Sericin, which still clings to the fila- 
ments, makes the joining hold. 

A second reeling follows. Its purpose is to meas- 
ure off the silk into uniform lengths. The strands are 


RAW SILK READY FOR SHIPMENT 



Here are skeins of silk being packed into “books” and "bales.” 
Each book (in the foreground) contains 30 skeins, and each bale 
(in the background) contains 28 or 30 books. 


wound from the original reels onto a second set, 
which stop turning after about 400 revolutions. 
Workers then inspect the silk, remove it from the 
reels, and twist it into skeins. It is now raw silk. 

From Raw Silk needs cleaning and 

to Silk Cloth twisting into heavier strands be- 

fore it can be woven into cloth 

The twisting is known as throwing, and the people who 
do it are throwsters. The process is highly mechan- 
ized. Most of the silk used in the United States is 
imported as raw silk. It is thrown and woven in this 
country. Centers of the silk industry are Paterson, 
N. J., and Allentown, Pa. 

Workers in throwing mills soak the skeins of raw 
silk to soften the remaining sericin. Then they 
straighten out the skeins, dry them, and put them on 
reels. A machine quickly winds off the strands onto 
big spools called bobbins. 

Throwing machines contain hundreds of spindles 
and bobbins. They look like cotton-spinning franaes 
(see Textiles) . On these machines, throwsters combine 
two or more single strands, known as singles, into one 
yarn with varying amounts of twist. The throwing 
process which combines strands is called doubling 
Two or more singles twisted lightly together make 
trams. This yarn is used to make the weft of cloth. 
Two or more well-twisted singles twisted firmly to- 
gether in the opposite direction from the original 
twist make organzine, which is used as warp. 

Thrown silk still contains sericin. Workers remove 
this gummy substance either before or after the ya*^ 
is dyed. Removal of sericin does not affect the 
length or strength of silk yarns. It does, however, 
reduce their weight. 
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BEAUTIFUL SILKS FROM FAMOUS MU^E^MS 



The Chinese silk at the left above is in the Metropolitan Museum of Art, New York City. The old-blue satin panel is embroidered 
in pastel silks. At the right is a treasure of the Vatican — ^Persian silk of the 8th century with a lion hunt in a roundel motif. 


The methods used in dyeing yarn, weaving cloth, 
and printing fabrics are in general the same for 
silk as for other kinds of cloth. (See also Spinning 
and Weaving; Fabrics; Textiles; Dyes.) 

Weighted Silk, Spun Siik, and Wild Silk 
Weighted silk has been passed through a solution 
of metallic salts. The salts combine with the silk 
and add to its weight. Weighted silk has a better 
luster than unweighted silk and drapes better, but it 
is less durable. A 1938 rul- 
ing by the United States 
Federal Trade Com- 
mission requires that the 
terms silk, pure silk, all 
silk, and pure-dye silk 
shall indicate that a fab- 
ric is made only of siUc. 

They cannot be applied 
to cloth containing any 
substance other than silk 
except dyeing and fin- 
ishing materials. Finish- 
ing materials shall not 
constitute more than 15 
per cent by weight of 
black silk or more than 
10 per cent by weight of 
white or colored silk. 

Weighted silk must bear a 
label showing the amount 
of weighting and finishing 
material over and above 
these percentages. 

Spun silk is made from 
floss and other waste fila- 


ments. These fibers are carded and spun into yam by 
methods similar to those used in spinning wool. Most 
cloth made from spun silk is not lustrous and is 
likely to become fuzzy. 

Wild silk comes from various kinds of undomesti- 
cated silkworms. The best-known wild silk is tussah, 
supplied chiefly by two jungle moths: Antherea mylitta 
of India and Antherea pernyi of China. The filaments 
are coarse, dark, and irregular compared to those of 

Bomhyz mori. They do not 
unreel freely, and as a 
result are used chiefly as 
spun silk. The yarns go 
into pongee, shantung, 
rajah, and similar fabrics. 
The cocoons are yellowish, 
tan, or light brown, and 
the fabric is often made 
up in this natural color. 


Legend says 
that a 14- 
year-old em- 
press of China named 
Si-Lin-Shi discovered the 
usefulness of silkworm 
cocoons about 2640 b.c. 
There were many mul- 
berry trees in her palace 
gardens. She must often 
have watched silkworm 
caterpillars feeding on 
their leaves and then spin- 
ning cocoons. One day she 
carried a cocoon into the 


SILK TO WRAP PRESENTS 





History 
of Silk 


This Japanese tapestry of the late 18th century was originally 
a wrapper for gifts made of taoestry-woven brocade. It is owned 
now by the Metropolitan Museum of Art in Hew York City. 
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palace. A few days later, after the moth had emerged, 
she accidentally dropped the cocoon into a basin of 
hot water. The water softened the cocoon and she was 
able to unwind the long filament. She realized that a 
few such filaments tmsted together would make a 
yarn strong enough for weaving. 

Si-Ling-Shi’s husband was Huang-Ti, the third em- 
peror of China. With his encouragement, Si-Ling-Shi 
had a rearing shed built on the palace grounds. The 
ladies of the court helped her raise silkworms and 
make yarn from the cocoons. Si-Ling-Shi, it is said, 
invented a reeling deduce. Soon she had enough silk 
yarn to weave a robe for her husband. 

For more than a thousand years only the Chinese 
royal family and the nobility were allowed to wear 
silk. Si-Ling-Shi was deified as the goddess of silk, 
and the court held a festival in her honor every 
spring. Serfs attached to the imperial court reared 
silkworms and made silk cloth. 

The privilege of wearing silk was extended to local 
rulers and petty officials about 1200 b.c. Presently 
silk cloth was put up for sale in pubhc markets. The 
silk serfs were exploited by silk merchants, and some 
of them fled to Korea and northwestern China. 
Trade in silk cloth developed with Persia and later 
via Persia with Greece. During the Han dynasty 
(206 B.c.-A.D. 220), caravans carried Chinese silks 
to India, Turkestan, and Persia. 

Silk Culture Outside of China 
Two Korean princes taught silk culture to the Jap- 
anese in the 3d century a.d. in return for military 
help against a local uprising. The Japanese imperial 
family fostered the new craft. It had become an im- 
portant part of Japanese life by a.d. 600. 

The people of India had fabrics of wild silk as 
early as 1400 b.c. Cultivation of silkworms is thought 
to have spread into India from northwestern China 
about 400 B.c. By the 2d century a.d. India was 
shipping raw silk and silk cloth to Persia in compe- 
tition with China’s overland commerce. 

Peisia became a center of silk trade between the 
East and the West under the Parthians (274 b.c.— 
A.D. 226). Silk dyeing and weaving developed as 
crafts in Syria, Egypt, Greece, and Rome. The work- 
ers used some raw silk from the Orient, but they got 
most of their yarn by unraveling silk fabrics from the 
East. Silk culture remained a secret of the Orient. 

Silk cloth was literally worth its weight in gold 
in the Roman Empire. Eventually a strong demand 
for the local production of raw silk arose. Justinian I, 
Byzantine emperor from 527 to 565, persuaded two 
Persian monks to go to China to study silk culture. 
These monks secretly mastered all the crafts con- 
cerned in producing raw silk. Then they returned to 
Constantinople bringing with them a supply of silk- 
worm eggs in their hollow bamboo walking sticks. 
Justinian established silk culture in Constantinople, 
and it gradually spread to other parts of the empire. 
Early centers were Athens, Thebes, Corinth, and Argos. 

Silk culture flourished in Europe for many centu- 
ries (see Textiles). But in 1854 a devastating silk- 


worm plague appeared. Louis Pasteur, asked to study 
the disease in 1865, discovered the cause and means 
of control. The Italian industry recovered, but that 
of France never did. Meanwhile Japan was modern- 
izing its methods of sericulture. Soon it was suppljdng 
a large portion of the world’s raw silk. 

Silo. Storing green crops in a silo is like bottling 
up a pasture. Nearly every well-equipped farm has 
one or more of these tall cylindrical structures in 
which to store up fresh juicy foods for the stock, 
much as fresh fruits and vegetables are canned for 
human use. Dried grains and fodder unmixed with 
green foods are not only expensive for feeding stock, 
but are so unsatisfactory for milk cows that it used 
to be common practise to allow them to go dry dur- 
ing the winter. The ensilage, or silage, as the food 
stored in the silo is called, rivals the pastures of June 
in providing the succulent and vitamin-rich foods 
so necessary for the dairy herd as well as other farm 
stock. It is especially useful in promoting the healthj 
growth of young animals. 

Corn, which is the principal silage crop, is cut 
before the juices of the green plants begin to dry 
out in the fall. The entire plant — stalk, leaves, and 
ears — is chopped into short lengths by machinery so 
that it will pack readily, and put directly into the silo. 
If the corn is too dry, water is poured over it as it is 
packed away. It is estimated that food equivalent to 
four tons of hay can be produced ordinarily from_ one 
acre of corn. This makes corn preserved in a silo a 
very economical crop, especially as it is so compactly 
and economically stored. Where corn cannot thrive, 
sunflowers are sometimes grown for silage. Clover, 
oats, rye, sorghum, alfalfa, cow peas, beans, millet, 
and wheat may also be used as silage when cut green. 

Inside the silo, the green moist fodder turns mildly 
sour, after which it is known as silage. The acids 
produced by this fermentation check the growth of the 
organisms that would otherwise cause the silage to 
decay. Thus, pickled in its own juices, it will remain 
in good condition for many months. 

The silo, which has brought about some of the 
most important changes in modern agriculture, Tvas 
introduced into America from Europe about 1876. 
The first silos were pits dug in the ground into which 
the crops were packed and covered over with straw 
and sod. Many silos today are covered trenches or 
pits lined with masonry. A silo built above ground 
is usually a tower of wood, masonry, or metal, which 
is waterproof, verminproof, and shut off from the 
outside air. Nearly all of them are cylindrical, so 
there can be no corners where air spaces may cause 
spoilage. Also their slender shape leaves as htte 
silage as possible exposed at the top surface. Reu- 
ally the silage from the top is used first. It is taken 
out through doors in the side of the silo. _ , 

Silver. Late in the spring of 1859 tw'o 
miners were busy with pickax and shovel in ^ the 
barren wilderness near where Virginia City, 
stands today. They W'ere digging a reservoir to coUec 
water for their crude mining operations. For mont is 
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“^ere are shown the successive stages in the manufacture of a silver howl. It is shaped on those wood forms or “chucks” 
while spinning in a lathe. 2. A workman demonstrates the process of spinning. With a blunt instrument he presses upon that 
revolving silver disk to give it the form of the chuck on which it is mounted. 3. With hammer and punch, an expert is pro- 
ducing a delicate design on a valuable silver trophy. This process is called “chasing.” 4. A teaspoon begins as a pattern 
drawn by an industrial designer. 5. From this pattern the spoon is carefully modeled in wax. 6. Then the design is cut 
sharply into a block of die steel. Another die (not shown) is cut for the back of the spoon handle. 7. A spoon is about to be 
stamped between the two dies, which will strike the designs simultaneously on front and back. 
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the gold dust they had been able to wash from the 
near-by gravel banks had scarcely provided a Uving. 

At a depth of four feet one of the miners felt his 
pickax strike a hard substance, a heavy black dirt very 
different from the surrounding yellowish gravel and 
clay. Completely ignorant of the nature of the sub- 
stance, they -washed it in their "rockers.” They -were 
disappointed to find, instead of fine yellow gold, a 
much hghter-colored metal, barely tinged with a 
golden hue. Not long afterward they sold their dis- 
covery for a small sum, little realizing that it was 
one of the richest bodies of silver ore ever unearthed. 
In 30 years the little strip of ground, known as the 
Comstock Lode for one of its discoverers, produced 
more than 300 million dollars’ worth of silver and gold. 
This tremendous production cheapened silver and 
upset the money standards of the whole world. 

Age-old History and Modem Production 

Silver has been kno-wn and used by man since pre- 
historic times. It is mentioned in the Chinese classics, 
dating from 2500 B.c. Herodotus, the Greek historian, 
says: “So far as we know the Lydians were the first 
to make coins of gold and silver.” The silver mines 
of Laurium, in Attica, are famous in Greek history; 
and those which Carthage exploited later in Spain 
are even better known. Roman en-vy of this w^th 
helped bring on the Punic Wars. 

Since the discovery of America in 1492, about 15 
billion ounces of silver have been mined throughout 
the world. This is 15 times the production of gold in 
the same period. The Americas have produced 85 
per cent of the total, and North America alone has 
produced 60 per cent. Mexico is far in the lead, -ndth 
the United States and Canada next in order. In the 
United States the greatest output has come from 
Idaho, Utah, Montana, Nevada, Colorado, and Ari- 
zona. (See I^es and Mining.) 

Monetary and Industrial Uses 

About three-fourths of the world's production of 
silver is used for monetary purposes, either as coins 
or as bullion which governments hold to redeem paper 
currency. Many oriental countries, most notably 
China and India, use silver as a standard of monetary 
value (see Money). 

The leading industrial use is for the manufacture 
of tableware and jewelry. The photographic industry 
is the second largest industrial consumer. Compound- 
ed -with bromine or chlorine, silver forms the salts 
which register light and shade on films, plates, and 
photographic prints (see Photography). 

Silver is an important substitute for copper, nickel, 
aluminum, and tin when these cheaper metals are 
unavailable. It can replace tin in common solders; a 
standard formula is 95 per cent lead or cadmium and 
5 per cent silver. It can replace copper in certain 
parts of electrical equipment. Silver-plated bearings 
in airplanes and other machines surpass all other 
tjqjes for satisfactory service. 

Because silver is highly resistant to organic acids 
and alkalies, many items of chemical and food- 


manufacturing equipment are silver lined. Silver 
nitrate or “lunar caustic,” made by dissolving the 
metal in nitric acid, is a powerful antiseptic. It is 
used to treat eye and throat infections and for certain 
gastric and intestinal diseases. As a bactericide it is 
used to sterilize drinking water and swimming pools, 
and in certain mouth washes, soaps, and salves. 
Silver nitrate is also used for making mirrors (see 
Mirrors). Silver fulminate, made by adding alcohol 
to a solution of silver nitrate in nitric acid, is a 
dangerously sensitive explosive. 

“Sterling” and Other Standards of Fineness 
Pure silver is too soft to stand constant -R'ear; 
hence for most uses it is alloyed with some other 
metal. Silversmiths use silver .999 fine— that is, 
999 parts of silver to one of another metal. This 
fineness is also used for monetary reserves; but 
United States silver coins contain only 90 per cent 
silver, alloyed -with 10 per cent copper. 

Sterling silver, used in jewelry and tableware, is 
92.5 per cent silver and 7.5 per cent copper. Plated 
silverware is a coating of silver electroplated on a 
base metal such as nickel silver, britannia metal, cop- 
per, or brass (see Electricity; Electroplating). 

Chemical and Physical Properties 
Silver is a lustrous white metal, widely distributed 
in natme. In ores it is commo^y associated mth 
gold, lead, and copper, and much of our silver is ob- 
tained as a by-product of smelting these other metals. 
It is one of the chemical elements; its chemical 
symbol Ag is from the Latin (‘argentum” for silver 
(see Chemistry). 

Silver is second only to gold for malleability and 
ductility. Silver leaf can be beaten to a thickness 
of 1/100,000 of an inch and one ounce can be drawn 
out into a -wire 30 miles long. As a conductor of heat 
and electricity, silver is superior to all other metab. 
It melts at 1,761° F., and boils at 3,542° F. At this 
temperature it volatilizes, or forms a pale blue vapor 
■which can absorb 20 times its volume of oxj'gen. 
As the vapor cools to a solid, it expels the oxygen 
■with great -violence — a phenomenon known as “spit- 
ting silver.” It resists corrosion, but combines readily 
with sulphur. The black tarnish on silverware is 
silver sulphide, which is commonly formed by the 
sulphur in eggs. 

The Silver Purchase Acts 
The “New Deal” Silver Purchase Acts of 1934 and 1939 
authorized the Treasury to buy silver until one-fourth of t ^ 
"Value of the combined silver and gold monetai-y stock vM 
represented by silver, or until the -world market price reach 
SI. 29. But the market price never reached this figure, a® 
since the government was buying gold freely at this tifflo t 
25-75 ratio of silver to gold was never realized. By payias 
a high price the Treasury accumulated a hoard of 3 
omces, or one-fifth of the world’s production sinM t 
discovery of America, in its vaults at West Point, N.Y- 
In 1946 Congress set the price of silver at 90.5 
ounce. It authorized the Treasury to seU stocks not neeae ^ 
for coinage or as backing for currency. Demand for 
was heavy because silverware manufacture had ^ 
stricted during the second World War, and other industries 
had increased their use of the metal during the war. 
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Sims, Rear Admiral William Sowden (1858- 
1936). Few naval officers have had as stormy a career 
as this outspoken fighter. He created more than one 
international incident, was publicly reprimanded by a 
president, and several times barely escaped court- 
martial. Yet when the United State went to war in 
1917, Sims led the navy in action. 

Sims was born of American parents in Port Hope, 
Canada, Oct. 15, 1858, and was educated at Annapolis, 
1876-80. He first won fame as a heutenant on duty 
in China in 1902. There he went over the heads of 
his superiors and charged directly to President Theo- 
dore Roosevelt that American naval gunnery was 
hopelessly inaccurate. President Roosevelt called 
him home and put him in charge of gunnery practise. 
He spent seven years at the job, and he became known 
as “the man who taught the navy how to shoot.” 

In 1910 Sims spoke in London, and told the British 
that “blood is tfficker than water,” and they could 
count on America’s complete support if they were 
ever “menaced by an external enemy.” President 
Taft sharply and formally reprimanded him for this 
speech. But in April 1917, Sims, then head of the 
Naval War College, was placed in charge of American 
naval forces in Europe. He held this post until the 
end of the war. 

Singapore i^ng-gd-por'). The island and city of 
Singapore are just a tiny dot on the map; but they 
form a “key to the East Indies.” They lie off the tip 
of the Malay Peninsula, facing the Strait of Malacca 
between the Indian Ocean and the Pacific. The 
strait provides the most convenient route between 
Europe and the Republic of 
Indonesia, China, and Japan 
Hence any power that owns 
Singapore can dominate this 
rich trade route. 

The harbor on Singapore 
Strait is filled with an amaz- 
ing assortment of vessels. 

Ocean liners and island 
freighters mingle with Malay 
proas and Chinese junks. 

The city is the world ship- 
ping center for rubber and 
tin. It also provides rich 
cargoes of spices and other 
oriental commodities. 

The town of Singapore 
stands almost on the Equa- 
tor. The temperature seldom 
falls below 70° F., and it 
rains nearly half the days of 
the year. Singapore is one of 
the most cosmopolitan cities 
in all the world. Although 
three fourths of the people 
are Chinese, almost every 
other nationality is represented in its narrow streets. 

The whole island of Singapore is 26 miles long and 
14 miles wide, mth an area of 220 square miles. The 


British acquired the island from the Sultan of Johore 
in 1819. At that time it was virtually an uninhabited 
sv'ampland. The British soon made it a great seaport. 
In 1922 they began to fortify the island on a grand 
scale. But the British made the mistake of fortifjdng 
only against attack from the sea. Early in the second 
World War, on Jan. 31, 1941, the Japanese stormed 
the fortress from the rear by advancing upon it through 
the jungles and swamps of the Malayan mainland. On 
Feb. 15, 1942, after a short siege, Singapore surren- 
dered to the Japanese. It was restored to the British 
in September 1945. (See also Malay Peninsula.) 

Before the second World War, Singapore was the 
seat of government for the Straits Settlements, a 
British colony. In 1946 Britain made Singapore a sep- 
arate colony. The colony includes the dependency of 
Christmas Island in the Indian Ocean. Popula- 
tion of Singapore island (1947 census), 940,824; of 
town, 679,659. 

Siphon. Can you drain water out of a glass without 
tipping it? You can do it easily with a siphon. Fill 
a rubber tube with water, and pinch the ends to keep 
the water in. Put one end in a vessel of w'ater on the 
table and the other in an empty bucket on the floor. 
Release the ends, and the water flows from the 
upper vessel to the lower one. 

The water flows up the short column of the tube 
because the weights of water in the two columns are 
different. The upper right drawing shows what hap- 
pens when the two columns are of equal weight. The 
water tends to fall out of each column, but does not 
because the surrounding air exerts pressure on the 
water around each end of the 
tube and holds the water up. 

In the lower dramng, one 
column of the tube has been 
lengthened. Now there is 
more water in this column 
than in the other. But the 
atmospheric pressure has not 
been increased enough to 
support the extra weight, so 
the water starts falling. As 
it does, water is forced up the 
short column to replace it, 
and to prevent a vacuum 
forming at the bend. Actual- 
ly this whole process takes 
place immediately, and the 
long end need not be im- 
mersed. The flow continues 
until the upper glass is emp- 
ty. A siphon will not raise 
water in the short column 
more than about 33 feet at 
sea level. Above that height, 
the weight of the water more 
than equals atmospheric pres- 
sure. The siphon principle is applied in pipes that 
carry water from an aqueduct across a valley, and in 
various industrial piping uses. 


A SELF-POWERED PUMP_ 
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These pictures show how a siphon can draw liquid from a 
vessel up and through a tube. Left, an experimenter has 
set up a siphon, as explained in the text. The upper right 
drawing shows how the liquid remains static if the columns 
of the tube are the same height. The lower drawing shows 
how the liquid is pulled from the upper to the lower glass 
by the difference in weight between the long and short 
columns of water. 
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Sisal (s^'saZ). Binder twine, cord, and some rope 
are made from the fibrous leaves of two species of 
the agave plant. Both species are conunonly called 
sisal. One is the true sisal (Agave sisalana), and 
the other is henequen (Agave fourcroydes), also 
called ;Me.vican or Yucatan sisal. Both originated 
in the Y'’ucatan pe ninsula . Thej^ are cultivated on 
large plantations in the tropics. East Africa, Java, 
and Sumatra are the principal sources of true sisal 
today. Yucatan still produces most of the world’s 
supply of henequen, which is somewhat inferior in 
quality to sisal. 

Sisal and henequen, like their relative the century 
plant (see Agave), bloom onl}'- once and die after 
flowering. The plants normally mature in from five 
to ten years, but their life may be prolonged by 
cutting a certain proportion of the leaves each j^ear. 
The swordlike leaves are from 30 to 60 inches long 
and 4 or 5 inches wide, ending in a sharp spine. 
They spring up straight and stiff from a central bud. 

The leaves are cut by hand, one at a time, and 
the terminal spine and margmal prickles trimmed 
off. One man, with an assistant to trim and bundle, 
can cut from 3,000 to 5,000 leaves in a day. Planta- 
tion railways transport the bundles directly to a 
central mill, where machines beat and scrape the 
pulp from the fiber. The fibers are then dried in the 
sim or iu, drying machines, and are sorted into grades 
according to length and 
quality. As fibers for mak- 
ing cordage, sisal and hene- 
quen rank next to Manila 
hemp in strength. The 
name "sisal” comes from 
the name of the Yucatan 
port from which this fiber 
was first shipped. 

Sisyphus («s'f-/ua). In 
the dark underworld of 
Tartarus Sisyphus pushes 
a rock up a steep hiU. Just 
before the rock reaches the 
top it plunges back again, 
and so his wearying task is 
never ended. Sisj'phuswas 
tlie mytliical king of Cor- 
inth, called the “most 
crafty of men.” He was 
condemned to eternal pun- 
ishment because, according 
to Greek legend, he had outwitted even Death with 
liis tricke^i^ Dante, in his great poem the ‘Inferno’, 
and Homer, in the ‘Odyssey’, describe the labors of 
Sisyphus. 

Skates ant) Rats. On the bottom of the sea, in 
shallow' coastal waters, live the skates and rays. Their 
broad, flat bodies are well adapted for this mode of 
life, and their coloration, blending with the sea floor, 
keeps them from being noticed by their enemies. The 
wide, flattened pectoral fins, attached to the body and 
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head, give the fish its peculiar triangular, diamond, 
or disk- shape. In general, the skates are thick-tailed, 
the rays wHp-tailed. 

Skates and raj'S are naturally sluggish, but in pur- 
suit of food they move rapidly by flapping their broad 
fins. Thej' seize their prey — small fish and crustaceans 
— by pouncing on top and folding their bodies over 
the x-ictim. In most species the mouth is a narrow slit 
on the under side of the head. The breathing mecha- 
nism is nicely adapted to life on the ocean floor. TVhen 
the fish is resting on the bottom, it cannot inhale 
through the gills on the under side of the head without 
getting sand in the delicate filaments. It therefore 
inhales through two spiracles, or breathing holes, on 
the top of the head, and exhales only through the gills 
When in motion it breathes in the usxial manner 
through the gills. 

Skates and rays lay their eggs in oblong leather}- 
cases, -with a streamer at each comer. The cases are 
known as mermaids’ purses. 

The skates and rays range in size from the common skate, 
18 inches long, to the manta or devil-fish, measuring 20 to 25 
feet wide and -w-eighing over half a ton. On the Atlantic 
coast of North America the best-known species of skates arc 
the common or little skate, and the larger barndoor, winter, 
or peck-nosed skate, four or five feet long. On the Pacific 
coast are the com m on and big skates of California. 

The sting-rays have long, slender tails armed -with poison- 
ous barbs, and can inflict dangerous wounds. These raj-s are 
common in the warm waters off the Florida, California, and 
Gulf coasts, and from the West 



Indies to Brazil. The eagle 
rays range from Cape Cod to 
Brazil and from northern Cal- 
ifornia to Panama. The larg- 
est of all the rays is the manta, 
also called the devil-fish, devil- 
ray, and sea-de-vil. It fre- 
quents warm waters and differs 
from the majority of the rays 
in living more in the open sea. 

Scientific name of common 
or little skate. Raja erinacea; 
barndoor, -winter, or peck- 
nosed skate, R. laevis; common 
skate of California, R- inoj- 
nata; big skate of California, 
R. hinoculata; sting-rays, fam- 
ily Dasyalidae; eagle rays, 
family Aetohatidae; manta or 
de-vil-fish, family ^iohulidae. 

Skates and rays are closely 
related to the sharks. Electric 
rays, or torpedo-fish, and the 
sawfish are species of rays (see 
Sa-wfish; Sharks; Torpedo- 
, Fish). 

oKEL ETON. The bones of the body form a frame- 
work called the skeleton. This framework supports 
Md protects the softer tissues. All the higher animals 
have an internal skeleton (endoskeleton) -with a central 
spme or backbone. Many lower animals, such as in- 
sects and shellfish, carry their skeletons on the outside 
^voskeleton). Other creatures of very simple con- 
straction have no skeleton. The jelly-fish, squid, and 
octopim, for example, are supported p rimar ily by the 
water m which they live. 
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THE GREAT BROTHERHOOD OF THE BACKBONE 



; - Common PeKcb _ 

“Kature,” says Emerson, “plays one tune to infinite variations**^ Here we see illustrations of the many “tunes** that she has played 
on the idea of the backbone. To the backbone of the Sparrow Hawk she attached wings and so made a bird of the air. In the pic- 
ture of the Kangaroo, note the relative size of the front and hind legs. Even if we had never seen a Kangaroo, the skeleton would 
tell us that it did not walk on all fours. The Elephant and the Cow have a somewhat similar anatomy, since they are both mammals, 
and a similar cumbrous dragging gait since neither is a hunter. But the Perch might say: “We fish are the grandfathers of them 
all”; for Nature’s great discovery of the backbone was made in the life of the water. 


The normal human skeleton is built of 206 bones. 
Whether as a framework for the attachment of 
muscles or as a protection for delicate organs, each 
bone is shaped with exactness and precision. Some 
bones are knit solidly together, others are loosely 
connected, each designed to meet its particular needs. 

The movable appendages are hung on a central 
post known as the axial skeleton. This, with the ver- 
tebral column for a nucleus, consists of the bones of 
the head, neck, and trunk. 

In infancy the spine is made up of 33 irregular 
bones called vertebrae. Early in life the nine bones 
at the lower end of the column are welded into two, 
the upper five uniting to form the sacrum, and the 
remaining four the coccyx. So during the greater part 
of life we have 24 vertebrae (seven cervical, in the 
neck; 12 thoracic, that carry the ribs; five lumbar, 
m the region of the loins), one sacrum, and one 
coccyx. 

_ Each vertebra is constructed like a ring. . These 
^gs, piled one upon the other with a padding of 
cartilage between, are studded with bony projections 


called processes and serve for the attachment of 
muscles and for articulation with other bones. The 
spinal canal, which is the hollow inside the backbone, 
contains the spinal cord, and between each pair of 
vertebrae are openings through which the spinal 
nerves pass. 

If our vertebral columns were straight pillars we 
would be jarred into nervous wrecks. To prevent 
injury to the spinal cord and brain, nature has built 
it like a shock absorber with four curves, giving a 
slight S-shape^ that act as springs. 

Jointed to the thoracic vertebrae are 12 pairs of 
ribs, but only the upper seven of these fit into the 
breastbone in front. Three of the remaining five pairs 
are attached by cartilage, but the last two are unat- 
tached. The breastbone itself, or sternum, situated 
in the midline of the chest wall, is a flat bone shaped 
like a blade. Sternum, ribs, and 12 vertebrae make 
up the framework of the thoracic cavity. 

Whatever the length of the neck, it is always com- 
posed of the seven cervical vgttebrae. The upper two 
are the atlas and 'axis. Atlas supports the head and 
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rotates -with it on a pivot-like 
process (the odontoid -process) of 
the axis. 

The skull is composed of cranial 
and facial bones. Eight bones 
unite to inclose the brain with a 
strong box or cranium and to form 
sockets for the eyes and ears. Its 
back and base is the occipital 
bone, perforated by the foramen 
magnum, a passage for the spinal 
cord. Two parietal bones form 
the roof and the principal part of 
the sides; below each parietal bone 
is one of the temporal bones, 
which contain sockets for the ears, 
and bear the knoblike cellular 
parts called the mastoid processes; 
the frontal bone shapes the fore- 
head; while the sphenoid and 
ethmoid take part in the forma- 
tion of the eye sockets, separate 
the brain from the nose, and form 
the floor of the cranium case. 

In each of the two temporal bones 
are three tiny bones — the malleus 
(hammer), the incus (anvil), and 
thesfapes (stirrup) — of the middle 
ear {see Ear). The hyoid is a 
U-shaped bone in front of the 
neck at ttm root of the tongue. 

The face requires 14 bones; a 
lower jawbone known as the infe- 
rior maxillary or mandible; two 
superior maxillaries to build up 
the upper jaw and part of the roof 
of the mouth; two nasal bones for 
the bridge of the nose, and the 
vomer for its paitition; two infe- 
rior nasal conchae (also called 
inferior turbinated bones); two 
zygomatic (also called malar) 
bones for the cheeks; two lacrimal 
and two palatine bones. Of the 
joints in the cranium and face, 
only the lower jawbone is mov- 
able. It is joined to the temporal 
bone by a ball-and-socket joint. 

To lessen the weight of the 
skull, some of the bones contain 
sinuses, or spaces filled vdth air. 

The frontal sinus, for example, is 
in the forehead over the eye 
cardty. The sinuses communicate with the nose and 
are lined ^vith mucous membrane. An infection in 
these cavities is commonly spoken of as "sinus 
trouble.” 

Jointed to the axial skeleton are the bones of the 
upper and lower extremities. These constitute the 
appendicular skeleton. The arms are supported by 
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The bones numbered above are: 1. Occipital. 
2. Tetnporal. 3. Parietal- 4. Frontal. 5. Sphe- 
noid. 6. Nasal. 7. Malar- 8- Superior maxillary, 
9. Inferior maxillary. 10. Vertebrae. 11. ciavi- 
ele. 12. Scapula. 13. Sternum. 14. Ribs. 15 
Hui^rus. 16. Ulna. 17- Radius. 18. Carpals! 
19. Metacarpals. 20. Phalanges of fingers! 21 
Sacrum. 22. Coccyx. 23- Hium. 24. Pubis. 25 
V- P'llella. 28. Tibia. 
29. Fibula* 30. Tarsals. 31, Metatarsals. 
32. Phalanges of toes. 


a shoulder girdle, which has on 
each side a clavicle or collar bone, 
and a scapula or shoulder bone. 
The humerus is the bone of the 
upper arm, and the ulna and the 
radius form the forearm. The 
hand has eight carpal or wrist 
bones, five metacarpals which 
form the palm, and 14 phalanges 
that make up the fingers. 

The bony framework of the 
lower extremity is built on the 
same plan as the upper extremity. 
Each of the two hipbones, ossa 
innominata, is made up of three 
parts — ^the ilium, ischium, and 
pubis. The hipbones unite with 
the sacrum and coccyx of the 
vertebral column to form the pel- 
vic girdle, which supports the legs. 
The femur, the patella, and the 
tibia with its neighbor, the fibula, 
form the leg. The ankle for flexi- 
bility has seven small tarsal bones; 
five metatarsal bones form arches 
that are hke powerful steel springs 
propelling us along as we walk; 
and the 14 phalanges of the toes 
add further elasticity and make 
the act of walking more graceful. 

The bones in our bodies are all 
smoothly jointed and firmly held 
together by flexible ligaments 
The ends of the bones in each 
typical joint are padded with car- 
tilage, covered with a thin sheath, 
the synovial membrane, and oiled 
with a lubricating fluid, so that 
we can use them constantly and 
yet they never wear out. In the 
juncture of two bones the move- 
ment permitted varies, therefore 
joints are classed as immovable, 
yielding, and those hairing free 
motion. Thus the joints of the 
cranium are immovable; the ver- 
tebrae are yielding; and the shoul- 
der joint has free motion. The 
muscles in large part are attached 
to the bones across the joints, so 
that movements are brought about 
by the shortening or contraction 
of the muscles. 

Skin. Human skin is composed of two main layers, 
the “epidermis” or scarf skin outside, and th® 
“denms” or true skin underneath. The true skin is 
studded and ridged with tiny projections above; the 
scarf skin is correspondingly pitted and furrowed 
underneath; and the two fit together like the parts of 
8 puzzle. On the palms of the hand and the soles of 




the feet these ridges become so prominent that the up- 
per surface of the epidermis is ridged and furrowed 
in patterns of tiny whorls and loops which are unique 
for each individual, so that each person has distinc- 
tive finger-prints (see Finger-Prints). 

We speak of “thick-skinned” and "thin-skinned” 
people, but we are aU comparatively thin-skinned 
over certain parts of the body (about 0.5 of a milli- 
meter or of an inch on the eyelids, for instance), 
and thick-skinned over others (4 millimeters — about 
^ of an mch — or more over the palms and soles). 
The skin is thicker over the back than in front, and 
on the outer than on the inner sides of limbs. 

The outer layers of the epidermis are constantly 
drying up, flaking off, and being renewed from below. 


(3) The skin helps to regulate body temperature. It 
is an insulator that keeps in heat. When extremely 
cold it warms itself by shivering. When too warm it 
cools itself through the evaporation of perspiration. 

"Goose flesh” or "goose pimples” are caused by the 
contraction of tiny muscles at the hair roots. The 
reaction corresponds to the fluffing out of feathers 
by birds and of hair by furred animals. It takes place 
in the cold and in moments of excitement — probably 
a survival of the days when hairy men kept them- 
selves warmer in this way and made themselves look 
larger to their enemies. 

Skunk. The common sk u nk is a peaceful little ani- 
mal. He almost never attacks his neighbors. In^re- 
tum he expects to be let alone, and usually he is. 


The deeper epidermis layers con- 
tain the pigment (melanin) that 
makes an Indian brownish-red, 
a Chinese yellow, and a Negro 
black. White skins look pink 
when they are transparent 
enough to let the blood show 
through them. Fingernails and 
toenails, like the claws and 
hoofs of the lower animals, and 
the hollow horns of the rumi- 
nants are merely thickened and 
hardened epidermis. Hair too 
is modified epidermis (see Hair). 

Two sets of glands pour their 
secretions over the skin. The 
flask-shaped sebaceous glands, 
situated in the true skin and 
usually associated vith the 
hairs, occur practically aU over 
the body except on the palms 
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Skunks usually have black fur, with one or two 
conspicuous hands of white along their hacks. 
Their tails are tipped with white. They are slow 
moving and never run from an enemy. 


The biting, evil-smelling liquid 
he can spray from the scent 
glands imder his tail drives off 
all but the most reckless enemies. 

Skunks live in a family den — 
a hole in the ground or a snug 
hollow under rocks or fallen 
trees. Here, about the end of 
April in a grass nest built by 
the mother, 4 to 10 young skunks 
are born. They are the size of 
field mice. In about eight weeks 
they are out learning to dig 
up grubs and to strike down 
beetles and grasshoppers with 
their big paws. Later they will 
catch mice and feast on wasps 
and bees without seeming to 
feel their stings. 

Days are for sleeping. Nights 
are for hunting. But sometimes 


and soles. In health their oily semifluid secretion in the late evening skunks play a queer game. The 
lubricates the skin and hair. Sometimes it hardens family forms a circle with their noses pointed toward 


mthin the duct, forming a plug or “blackhead,” 
which has to be pressed out. The sweat glands are 
set deeper and reach the surface through crooked 
ducts that end in the openings called pores (from the 
Greek poros, “passage”). These glands are scattered 
all over the body. They are most numerous in places 
where the sebaceous glands are absent — the palms , 
and soles. There are estimated to be nearly 3,000 sweat 
glands to the square inch in the palms — ^more than 
six times as many as in the skin of the back. Their 
secretion, the perspiration, is essentially water. 

The skin serves a threefold purpose: (1) Tough, 
and elastic, it protects the body tissues against in- 
juries, and is especially thick and cushioned with fat 
where it is subject to constant pressure, as on the 
soles. (2) Much news of the outside world reaches 


the center. They hop forward until their noses touch. 
Then they hop backward. Maybe they will do this a 
dozen times, and then they waddle away for their 
nightly dinner — always in single file. I^^en winter 
comes, skunks put on fat and retire to their dens, 
where they sleep most of the time until spring. 

Skunks grow to the size of cats, though their long 
bushy tails and fluffy fur make them seem bigger. Most 
farmers like them in the fields because they destroy 
pests, but many are killed for raiding poultry houses. 
Trappers catch skunks for their fur, which is sold un- 
der the name of “black marten” or “Hudson Bay sable.” 

When taken young, skunks often make affectionate 
household pets. Sometimes the scent glands are re- 
moved, but since these are used only in extreme fright 
or anger, the operation is seldom necessary. 


us in the form of sensations of touch, heat, and 
cold through the special sense organs in the skin. 
Many of the tiny protuberances (called "papillae”) 
on the upper surface of the dermis contain nerve- 
endings; these “tactile papillae” are especially nu- 
merous over the soles and palms. (See Touch.) 


Scientific name of common or striped skunk is Mephitis 
mephitis. The smaller spotted skunk of the west and south 
is Spilogale putorius. This is the "hydrophobia skunk” of 
western legend, a name based on a few experiences with 
spotted skunks that had been bitten by “mad” coyotes. 
Skunks are sometimes called "polecats,” but this term properly 
belongs to a European ferret, Putorius foetidus. 
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Slang. There is a “vagabond language”— nnld, 
free, racy, often vulgar— which refuses to foUow the 
usual standards established by the best writers and 
speakers. We call it slang. 

At its worst the use of slang tends to vulgarize one’s 
speech, to limit one’s vocabulary by driving out the 
more reputable words. It leads one to look for ex- 
pressions that are in themselves striking or “differ- 
ent,” rather than those which convey the exact shade 
of meaning. The slangy person whose adjectives are 
limitea to “rotten,” “punk,” “swell,” and “stuiming” 
finds himself at a loss when he attempts to describe 
a thing accmately. 

The Spice of the Language 
At its best, slang lends spice to language. It is often 
forcible, vigorous, and picturesque. Slang expressions 
are sometimes homely but effective figures of speech 
(see Figures of Speech). Most slang expressions are 
short-lived; but in every age there are some of these 
vagabond words which are, as it were, admitted into 
respectable society and become part of the standard 
language. Had our forefathers never used slang, our 
language would be much poorer. “Bhzzard,” “sky- 
scraper,” “mob,” “humbug,” and “banter” were 
originally slang expressions. “Squelch” was found to 
be so convenient and e.xpressive a word that it has 
been admitted into approved usage. So have manj' 
other words and phrases, formerly frowned upon, such 
as “swat,” “hold up” (to stop in order to rob), “fill 
the bill” (to satisfy requirements), “graft” (to obtain 
public money dishonestly), “bluff” (to deceive by a 
confident maimer), "nice” (in the sense of agreeable 
or pleasing), and “bogus” (counterfeit). 

From its beginnings in the jargon or argot of crim- 
inals and vagrants or in the special language of various 
trades and professions, slang has spread to nearly 
all walks of life. The student talks of “boning” or 
“bucking” or “cramming” for an “exam.” The actor 
waits to “see the ghost walk” (get his salarj')- The 
theatrical manager hopes the play vill “register” or 
“get across” to the public. The writer prays his story 
■will "click.” The artist complains that his picture 
has been “sided" Qiimg too high in an exhibition). 
The speculator looks for a “slump in the market” if 
the “bears” triumph over the “buUs.” And the person 
who always agrees ■with his boss is called a “yes 
man” or an "apple polisher.” 

The Picturesque Slang of War 
The first World War stimulated muen slang and near slang. 
"Doughboy,” “Tommy,” "poilu," and “boche” or "Heinie” 
or "Fritz” designated American, British'', French, and Ger- 
man soldiers, respectively. A "gob” rvas a "jackie” or 
enlisted man in the United States Navj\ An “ace” ivas a 
flier n ho had brought down five or more enems' planes. To 
the British soldier, "blighty” meant home; to “go rrest” 
meant to die. The Allied forces freely exchanged slang in 
the second World War. The Americans oflTered “goldbrick- 
ing” (loafing on the job), “dogface” (a soldier), “goof, off” 
(to get into trouble), and “sweat out" (to wait anxiously). 
The British popularized “rhubarb” (opportune target for 
bomber), “prang” (to crash in airplane), and “brassed off” 
(bored). The Australians contributed “cobber” (buddy), 
"dill” (stup’d), and “dinkum” (on the up-and-up). 


Slate. School “slates” and the queer slate tomb- 
stones of colonial New England belong to a past day, 
But the dark gray (sometimes blue, greenish, purplish, 
or even red) stone from wliich they -were made is still 
■widely used for roofing, sinks, washtubs, flooring, 
blackboards, billiard table tops, mantels, etc. For all 
these uses slate is especially suitable because of its 
smooth, easily cleaned surface, and its property of 
splitting into thin slabs or leaves. 

Most slates have been formed, by pressure, from 
sedimentary rocks first deposited by water as beds of 
clay. If such clay becomes structureless stone by the 
mere removal of uncombined water, it is mudstone, 
if, ha'ving been deposited in layers, it has a tendency 
to split along the bedding planes, it is shale; but 
if — perhaps ha'ving first been tilted up at a new 
angle — it has then been compressed by tremendous 
force, so as to spread it out and produce cleavage 
planes at right angles to the direction of pressure, it 
becomes slate. This tendency to spht into thin slabs 
is so characteristic of slate that the name is sometimes 
applied to shale and almost any rock which splits in 
this manner — as anthracite slates, whet slates, and 
talc slates. 

Slates are widely distributed, but those of good com- 
mercial quality are not. Most of the slate used in the 
United States is quarried in Pennsylvania, Vermont, 
New York, Maine, Virginia, Maryland, and Georgia. 
Most European slate comes from Wales and France. 
Slavery anb Serfdom. “Man has a back, and he 
will not work unless it is beaten.” So r^uns an old 
Egi^ptian proverb, and in every age of the history of 
the world there have been men who have taken these 
■words to be true. The earliest la^ws of Babylonia rec- 
ognized that one man might own another man, as 
he o^wns a sheep or an ox, and do to him very much 
the same as he does to his sheep or ox; the Bible 
allowed slavery and no^where says that it is wrong; 
Abraham armed “his trained men, born in his house, 
three hundred and eighteen.” Among the Greeks, 
Anstotle, the greatest mind of the ancient ■world, 
said, “The lo^wer sort of mankind are by nature slaves, 
and it is better for them, as for aU inferiors, that they 
should be under the rule of a master.” 

In early times men often sold themselves or mem- 
bers of their family to paj'^ a debt or merely to secure 
money for some end. In Greece and Borne a debtor 
could be enslaved by his creditor, though this ■was 
soon forbidden. The principal cause of slavery in the 
ancient ■world ■was that people of one coimtry looked 
upon all other peoples as their inferiors, and therefoie 
a conquering nation took not only the land and herds 
■won in war, but the inhabitants as ■well. The Greek 
formula for a successful ■war ran, “They killed the 
adult males, and sold the women and children into 
slavery.” Julius Caesar once sold 60, COO captives. 

^ Slaves are never found in great numbers among 
simple pastoral and agricultural peoples. In general, 
slavery^ accompanied the accumulation of wealth. A 
family which found itself able to feed another mouth 
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HOW MAN POWER MO VED THE GALLEY 



This Roman war cS’^pomng th°/thrleTan^^ Sriars. Rofic?thl Chains Ld ropes that 

^enSo the&ra“/thl%«rhold where they sweltered when not on duty. 


soon realized the con- 
venience of having a 
slave to perform the 
heavy labor. But it 
was onlj’’ in times of 
great prosperity and 
in settled societies, 
when nations had 
money to invest in 
large enterprises and 
when slaves could 
earn more than they 
cost, that slavery 
existed on a great 
scale. Though such 
conditions were 
found at times in 
EgjTit and Baby- 
lonia, not nearly so 
much is Imovm of the 
life of slaves in those 
countries as in others 
of the ancient world. 

Slavery in Greece 
and Rome 
There were slaves 
m Greece and Rome 
when those peoples 
were in the pastoral 

and agricultural , 

stages, but in comparatively few homes and m small 
numbers. In the Homeric period, to judge from the 
references in the THad’ and the 'Odyssey', slavep^ 
seems to have been w^ell established. Early in the 
historic period, about the 5th or 4th centuries b.c., 
Athens was a center of industry, with thriving work- 
shops in such numbers that there was more work than 
the Athenians could do. Slaves w'ere brought in large 
numbers, principally from Thrace, but many came 
from Sjuia, Egypt, and other Asiatic countries. E^ive 
Greeks were also enslaved, sometimes sold as chilmen 
hy parents w'ho could not or would not support them, 
sometimes seized bj' pirates and sold, but more often 
taken prisoners in wmr and held by their conquerors. 

The conditions of these slaves in Greece, particu- 
larly the industrial slaves in Athens, were strikingly 
good, for the Athenians recognized that, if the slaves 
were to be efficient workers and produce articles ot 
beauty and high craftsmanship which woffid sell m 
competition ivith the products of other cities, they 
must be willing laborers. The hope of freedom was 
held before them; they could save a little out of their 
earnings or their food, “cheating their stomach, as 
the Romans quaintly expressed it, lay by tips and 
presents, and ultimately purchase their freedom. One 
of the wealthiest bankers in Athens came there a 
slave, purchased his freedom, and wms finally made 
a full citizen because of his benefactions to the city. 
A famous cook amassed enough money in two years to 
buy three small tenements. The slaves dressed like 


the other residents of the city, and the complaint was 
often heard that they refused to make way on the 
sidewmlks before Athenian citizens. 

In Rome slave labor was used to an extent never 
seen before or since. The hundreds of thousands of 
captives taken in her endless series of wars, and the 
enormous wealth which the aristocracy accumulated 
from these wars, made slavery the very foundation 
of the state. Many functions wffiich today are carried 
on by free labor, except those of the higher offices of 
government, w'ere performed by slaves. They were 
the physicians, teachers, governesses, house servants 
and farm hands, the actors on the stage, the acrobats 
and jugglers of the amphitheaters, the charioteers of 
the circus. They kept the books of the business man, 
carried on his correspondence, and had charge of much 
of the management of his affairs. In the service of the 
state they were the oarsmen of the fleet and, for a 
time, the marines as well. The great public works, such 
as aqueducts, docks, roads, and temples, were the 
work of their hands. The books in the public and 
private libraries of Rome w'ere all copied by hand by 
^oups of slaves sitting about a room following the 
dictation of one of their number who read the text 
to them from a single manuscript. 

The gladiators who fought to amuse the crowds 
were captives in war who had been purchased by 
some wealthy Roman. They were trained in gladia- 
torial schools in the use of various kinds of weapons, 
and then rented to the emperor or private citizens 
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who were going to give an edubition open to the 
public. Gladiators were in such demand that the 
owner of a band of trained performers could some- 
times get back his entire original investment from 
one such contract. (See Gladiator.) 

Some Celebrated Freedmen 

Though never given the free movement in Rome 
which they enjoyed in Athens, the Roman slaves 
could still save money and in the end purchase their 
freedom. Scores of thousands of them were liberated 
by their masters (manumission) and could then be- 
come Roman citizens. Though some social stigma still 
clung to such a “freedman,” as he was called, it us- 
ually disappeared in the second generation, and all 
civil disabihties were removed in the third generation, 
which enjoyed full citizenship. The great poet Horace, 
who gained the favor of Augustus and moved in the 
court circle of Rome, was the son of a freedman. 
Terence, Phaedrus, and many other Roman authors 
were themselves freedmen. 

Par different from the lot of the slaves in industry 
and in the cities was that of their fellows on the great 
Italian and Sicilian plantations, and in the mines of 
Greece and Rome. In the fields they frequently worked 
in chains, and at night were bound together and shut 
into great prisons, half buried under the ground. The 
life in the mines beggars description. The famous 
silver mines of Laurium near Athens have galleries 
not larger than three feet square. Since these galleries 
were totally dark, the miners worked with clay lamps 
set in niches; these lamps could burn about ten hours, 
which was the length of the shift. The slaves worked 
in chains, almost naked, and branded with the mark 
of their owner. The life of such laborers was short, 
but the profit for their owner was large; so large, 
indeed, that one Greek writer seriously suggested that 
the city of Athens purchase 10,000 slaves and let 
them out for labor in the mines, since the state could 
in this way realize 33 per cent on its investment. 

Early Protests Against Slavery 

From the earhest times there was always protest 
among the Greeks and Romans against slavery. 
Homer saw the evil effect upon the slave himself; 
"For Zeus takes away the half of a man's virtue, when 
the day of slavery comes upon him.” When the 
Greeks considered introducing gladiatorial combats 
into their games, the gentle philosopher Demonax 
bade them first cast down their altars to Pity. Other 
men saw that it drove down the wages of the free 
worker, that it brutalized the owner, and that it 
tended to make labor with the hands disgraceful. But 
few persons advocated its abolition, because they did 
not see how society could do without it. The slave 
was an animated tool; a gang of slaves was a machine 
with men for parts. 

Slavery died out when the whole ancient world 
came to form one state, the Roman Empire. This was 
partly because the supply of slaves from war was cut 
off, but primarily because Roman wealth disappeared 
during the barbarian invasion, and the industrial life 


of Greece and Rome was displaced by the primitive 
agricultural society of the Middle Ages. 

The number of the slaves in Greece and Rome has 
been greatly exaggerated. They never constituted 
more than one-half the population of the state of 
Athens, and probably not more than one-fourth of 
the population of the city of Rome. For Italy as a 
whole the proportion would be very much smaller. 
The brilliant civilization of Greece and Rome was 
not "based upon slave labor,” as is so often said. The 
arts flourished because, in Athens and in the better 
factories of Rome, the slave was scarcely distinguish- 
able from the free man, and because at the side of 
every slave there was at least one free laborer. Slavery 
did do one good thing: it gave some men leisure 
from deadening manual labor, so that they could 
devote their time to higher things. It did for the 
ancient world what machinery does for us today. 

Serfdom Succeeds Slavery 

In Europe slavery gradually disappeared after the 
4th centmy and was rarely heard of by the end of the 
10th century. In its place appeared serfdom (see 
Feudalism). The worker was no more the “chattel,” 
or “thing,” of his master; but he must render his lord 
a fixed portion of his services. Serfdom, like slavery, 
is nearly as old as man. The Egyptian pharaoh was 
in theory the owner of all the land of Egypt, the 
peasants owed him a part of their labor, and it was 
by the hands of these Egyptian serfs that the pyra- 
mids were built. The Persians did not enslave or move 
from their homes the peoples whom they conquered. 
They preferred to leave them as “royal peasants," as 
they were called, on the land, requiring them to render 
tribute to their conquerors in the form of money, 
products of the field and herd, and labor. The Greeks 
and Romans took over this institution with but little 
modification; something like it was to be found among 
the primitive Germans; and the Roman and German 
customs blended to produce the serfdom of the 
Middle Ages. 

The serf, like the free peasant, held a few acres of 
the lord’s land, but, unlike the free peasant, he could 
not move about at wiU. He was “bound to the soil,” 
and when the land was sold, he went with it. If he 
fled from the estate, he could be brought back unless 
he could hide himself “for a year and a day” in some 
free city. His children also must remain on the land; 
he could not give his daughter in marriage nor have 
his son “tonsured” (allow him to become a priest) 
without the permission of the owner of the land. An 
old document gives the following list of the services 
owed by an English serf: For a definite number of 
days each year he had to harrow the land, carry 
manure, mow the meadow and gather the hay, haul 
in the harvest in the fall, bring wood to the manor 
house, and transport the crops to the nearest market. 
Besides these services he owed his master four shillings 
each year, and a cock and two hens at Christmas. 

Serfdom was an integral part of feudalism, and there 
was little diBerence in principle between the serf who 
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owed his master the labor of his hands and the power- 
ful vassal who owed his feudal lord the service of his 
arms in war. But serfdom lived on in many countries 
long after feudalism had passed away. In England it 
ceased soon after the end of the great Peasant Revolt 
in 1381; in certain parts of France it did not disappear 
until the thrilling night of Aug. 4, 1789, of the Ftench 
Revolution, when the nobles renounced all their 
feudal rights. In Prussia it persisted until 1811, and 
it was not until 1861 that the czar Alexander II, by 
imperial decree, liberated the 40,000,000 serfs of 
Russia who had been increasing in niunber since 1700. 

The Revival of Slavery 

Slavery revived in the 15th century when Euro- 
peans first came into close and continued contact with 
the African Negroes. They were people of a different 
color and race, on a lower level of culture, and to 
the inhabitants of Evuope they hardly seemed human. 
They were considered to be the “sons of Ham” of the 
Bible, ordained to be “hewers of w'ood and drawers 
of water” for the sons of Shem and Japheth. It was 
the Portuguese who, as they pushed down the west 
African coast in the 15th century, were the first to 
introduce into Europe the African slave. Portuguese 
ships carried slaves to Spain, and after the New World 
was discovered, descendants of these Spanish slaves 
were brought to Haiti to work the mines. At first the 
Spaniards tried to use the local Indians in the mines 
and on the plantations, but they were not adapted to 
such labor and were nearly exterminated. But the 
Negroes could endure that toil; and soon the slave 
ship with its “cargoes of- despair,” called by Milton 

That fatal, that perfidious bark. 

Built i’ the eclipse, and rigged with curses dark, 

was a regular sight on the ocean routes between Africa 
and the New World. The great ship companies of 
Europe bid against one another for the fortune which 
lay in this slave trade. By the Treaty of Utrecht 
(1713), England seciued the sole right to supply Negro 
slaves to the Spanish colonies, and in 1739, when Spain 
tried to revoke the agreement, England went to war 
to keep it. The demand for slave labor soon passed 
from the West Indies into North America, and became 
so great that it is estimated that between 1680 and 
1786 more than 2,000,000 slaves were brought into the 
West Indies and the English Colonies. 

The First Nation to Abolish the Slave Trade 
But as the true nature of this revolting traffic in 
human beings came to the knowledge of Europeans 
generally, it outraged the sense of justice of every 
thinking man. The Quakers had long protested against 
the trade, and their propaganda against it finally bore 
fruit. In the famous case of the Negro Somerset, the 
decision was handed down in 1772 by the courts of 
England that as soon as a Negro slave set foot upon 
the British Isles he became a free man. In 1776 the 
motion was made in the English House of Commons 
that “the slave trade was contrary to the laws of God 
&nd the rights of men.” This motion did not pass, but 
the end was near. To Denmark belongs the honor of 


being the first Western nation to abolish the slave 
trade, in 1792; that example was followed by England 
in 1807, and the United States in 1808. Further 
progress was made at the Congress of Vienna in 
November 1814. Largely through the influence of 
England, the powers assembled agreed that the slave 
trade should be abolished as soon as possible, but left 
the actual date to negotiation among the various 
governments. The Webster-Ashburton Treaty in 1842, 
obligating Great Britain and the United States each 
to keep a naval squadron on the African coast to 
prevent shipment of slaves, may be taken as the 
date when organized African slave trading Anally 
ended although for a time cargoes were nm illegally. 

The Abolition of Slavery by Law 

It was well enough to stop the traffic in slaves, 
but what of the millions of slaves still in bondage and 
handing down this servile condition to their children? 
The leader in the agitation against slavery in England 
was William Wilberforce, who devoted the larger part 
of his life to denouncing it over the country and intro- 
ducing measures in the House of Commons for its 
abolition. In 1833, a month after his death, a bill was 
passed emancipating the slaves in all British colonies 
and appropriating a sum of nearly .$100,090,000 to 
compensate the owners for the loss sustained. The 
same step had been taken earlier by smaller states, 
but Britain was the first great nation to make slavery 
illegal. Its example was followed by other states. In 
the United States the slaves were freed only after a 
long, costly, and bloody war (see Civil War, American; 
Reconstruction Period). 

Slavery Lives On 

After the American Civil War most people thought 
that slavery was at an end; but inquiries made by 
the League of Nations showed that it survives even 
today. The Mohammedan religion recognizes the in- 
stitution of slavery, though it commands the master 
to feed and clothe his slaves as he does himself, and 
encourages manumission as an act of piety; but 
the Koranic injunctions are not always observed. 

Mohammedan traders in “black ivory” have for 
years found a sale for their captives in the slave 
markets of northern Africa and in the Arabian ports 
along the Red Sea and as far north as Turkey. There 
are today perhaps 3,000,000 human beings who are 
living under conditions which amount to slavery, 
chiefly in Ethiopia, Afghanistan, Arabia, northern 
Africa, and China. Under the system known as 
“peonage,” in parts of South America laborers become 
involved in debt which they can never repay and so 
are no better than slaves for life. 

In 1924 a committee was appointed by the League 
of Nations to investigate slavery and conditions simi- 
lar to it, such as all forms of debt slavery, the enslav- 
ing of children imder the guise of adoption, the 
acquisition of girls by purchase disguised as payment 
of dowry, and the like. Out of the report of this com- 
mittee came the Slavery Convention of Geneva in 
1926, by which the signatory states imdertook to sup- 
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press the slave trade and to bring about, “progres- 
sively and as soon as possible,” the complete abolition 
of slavery in all its forms. In 1933 the League ap- 
pointed an Advisorj^ Council of Experts on Slavery 
to gather facts and study the problems of countries 
in which slavery still exists. ’l\Tien the League went 
out of existence, the problem passed to the Human 
Rights Commission of the United Nations. 

Slavs (slavz). The Slavic peoples far outnumber 
those of all other European language divisions. Esti- 
mates of their number in Europe range from 140,000,- 
000 to 172,000,000 — almost a third of the total pop- 
ulation. Thej^ are divided into three main branches: 
fl) the Eastern Slavs, in European Russia; (2) the 
Western Slavs, in Czechoslovakia and Poland; and 
(3) the Southern Slavs, or Balkan Slavs, chiefly in 
Bulgaria and Yugoslavia. Outside Europe, the Eastern 
Slavs (Russians) have spread over Siberia. America 
contains millions of people of Slavic descent, 

Slavs are generally broad-headed (brachy cephalic). 
Many mixtures with other peoples have blurred the 
original type, and today some are dark and others 
are fair. Even the origin of the name Slav is not 
clear. Some students say it stems from a word mean- 
ing “glory.” They cite the city name Ekaterinoslav, 
translated as “the glory of Catherine.” Others be- 
lieve the humble word “slave” came from the fact that 
many Slavic captives were sold by their conquerors 
in the slave markets of Europe. 

The other people of Europe first took notice of the 
Slavs early in the Christian Era. Slavic tribes then 
lived northeast of the Carpathians, between the Oder 
and Dnieper rivers. They were of the Aryan, or Indo- 
European, family of peoples. (See also Language.) 

Slavs Form Many Nationalities 
The Slavs then spread in all directions. Their dis- 
persion weakened them. They were split into several 
nationalities by Asiatic invasions, migration, and in- 
ternal conflict. Some Slav groups — such as Wends, 
Slovaks, Bohemians, and Dalmatians — lost their sov- 
ereigntj" through conquest, intermarriage of rulers, or 
voluntary acceptance of foreign rulers. An undisci- 
plined aristocracy led Poland into decline, and it was 
dismembered at the end of the 18th century (see 
Poland). In the Balkans, Serbia and Bulgaria were 
overwhelmed by the Turks and were held from the 
14th century until late in the 19th century. 

Only the Slavs who overran Russia rose to world 
power. They grew in three main branches. The first 
and most numerous were the Great Russians, who cen- 
tered on Moscow. Second were the Ukrainians, or 
Little Russians, in the southwest. And third were the 
White Russians in the west. Before the first World War 
the Russian Slavs ruled one-seventh of the world’s sur- 
face. After the second World War they dominated, 
through their form of government, eastern Europe and 
a large part of Asia (see Communism; Russia). 

Religion and Culture of the Slavs 
The Slavs have been ditdded in their religious prac- 
tise. Russian Slavs and most of those in the Balkans 
have historically belonged to the Greek Orthodox 


church. They use the Cyrillic alphabet, a modified 
form of the Greek. Western Slavs — Croats, Poles, 
Bohemians — became members of the Roman (Catholic 
church and use the Latin alphabet. In 1945 Bulgaria 
changed from the Cyrillic alphabet to the Latin. 

Despite their historic conflicts, the Slavs have kept 
a kinship among themselves. Usually Slavs have both 
brooding moods and gaiety. Most of them enjoy 
bright colors, neat gardens, careful handiwork, robust 
games, dances, and music. Out of their history and 
their customs have come some of the world’s finest 
literature and music. Their writers include Dosto- 
yevskjq Turgeniev, Chekhov, Gorki, and Reymont. 
Slav musicians include Chopin, Tschaikovsky, Mous- 
sorgsky, Paderewski, Dvorak, and Smetana. 
Sleep. Everyone knows the need for sleep and 
how we may dream while asleep. But scientists still 
do not know what causes sleep or the relation between 
fatigue and sleep. 

One theory holds that sleep and fatigue are much 
the same. This theory states that before sleep comes 
the nerve cells have become fatigued by using up their 
reserve of energy material faster than it can be re- 
newed. This is called the fatigue of excitation. Nerve 
cells also may become fatigued by accumulating waste 
products faster than they can be eliminated. Since 
the mental activities of reasoning, perceiving, and 
feeling use up energy, the brain and other higher ner- 
vous centers need rest from impressions coming from 
the sense organs. These periods of rest clear away the 
results of fatigue and restore ability to function when 
the sleeper is again awake. 

Experiments seem to show, however, that while ac- 
cumulations of waste materials or other general causes 
may bring sleep, the actual process of falling asleep is 
due to something else. One suggestion is that a certain 
nervous center, called the vasoconstrictor center, be- 
comes fatigued and causes constriction of the blood 
vessels. Reduced blood supply then causes sleep. 
According to this theory a person wakes when rest 
has restored this center to its normal state. 

An opposite theory suggests the existence of a 
“wakefulness center” in a lower portion of the brain 
(the hypothalamus) . This center supposedly is stimu- 
lated by emotions and the mental activities involved 
in daily living. If one is unable to shut off these 
messages from the brain to the wakefulness center, 
one remains awake. Sleep, then, is a normal state 
of the body when it is in equilibrium — that is, not 
stimulated enough to be awake. A sleeping person has 
a low level of consciousness. Hunger, cold, dampness, 
or fear break up this condition and increase muscle 
tension. The wakefulness center is stimulated and 
the sleeper is awakened. 

The nerve centers connected with the heart, breath- 
ing, and circulation do not sleep. In deep sleep they 
only slow down and rest. Brain wave tracings on 
the electroencephalograph have demonstrated that 
sleep is not an unconscious state. The outer layer 
of gray cells (cortex) of the brain is found to be 
operating; but it has been showm that when the source 



— 199 

of the waves shifts from the back of the head to the 
front, sleep has come. A brain made unconscious by 
an anesthetic does not give the same tracings as a 
sleeping brain. A person asleep is relaxed, semicon- 
scious, and breathing slowly. His blood pressure is 
down, heart rate decreased, and body temperature low- 
ered. His fingers are cool and his feet are warm. His 
eyeballs are turned out and up beneath his lids. 

People differ in the amount of sleep they need be- 
cause of differences in age, body structure, habits of 
sleep, and occupation. Each individual needs only as 
much sleep as is necessary for a feeling of well being. 

Many psychologists think that sleep is a condition 
in which interest in the outside world has ceased 
temporarily. One goes to sleep when he has grown tired 
of the day’s experiences by shutting out stimuli. A 
few psychologists consider sleep a withdrawal from 
everyday problems to a symbolic return to a period 
before birth. Each awakening is viewed as a new birth. 

Some persons show a need for excessive sleep. They 
may find the world neither comfortable nor easy and 
escape by sleep. They can lessen or end this over- 
demand for sleep by planning their lives with daily 
goals which are within their power to attain. 

The Nature of Insomnia 

Inability to sleep is called insomnia. It may result 
from disease and organic malfunctioning. In the 
absence of disease, anxiety is the greatest cause of 
sleeplessness. A sense of lingering tension always 
accompanies insomnia. Often individuals have long 
hours of wakefulness with mental activities continu- 
ing regardless of a great need for rest. Their muscular 
tension is marked. When they eliminate these body 
tensions by relaxing, sleep comes. 

A characteristic of worry and anxiety is insomnia 
alternating with sleep that is disturbed by vivid 
dreams and nightmares. Psychologists believe that 
anxiety arises from emotional conflict. Deep anxiety 
results from a conflict between fear and hope. To 
combat such conflicts it may be necessary to seek 
help from an adviser trained in psychology or psy- 
chiatry. Sleep should be wooed by directing one’s 
thoughts from personal worries, problems, or plans 
to thoughts about things which please and relax. Mus- 
cular relaxation is important because it reduces 
nerve impulses from the muscles to the cortex of the 
brain. With such repose one is relaxed and sleep fol- 
lows. A habitual time for going to bed and for get- 
ting up helps to overcome sleeplessness. 

Psychological Nature of Dreams 
A dream seems to be a residue of the mental activ- 
ity of waking life. There are short dreams; others 
are long, complicated, and highly symbolic. Some 
dreams are pleasant; others are frightening. Dreams 
are usually quickly forgotten; a few are so vivid we 
recall them for days. A dream may be dreamed only 
^ce, but many repeat themselves with small changes. 
Dreams usually express the fulfillment of a wish or a 
fear. The wish or fear may have been conscious or 
Unconscious in waking hours, but the dreamer’s activ- 
ity is being influenced by it. 


SLIME MOLDS 

There is displacement in dreams. People and inci- 
dents are only symbols even though they may be recog- 
nizable. Important incidents are often slurred over, 
and minor details seem important. Dreams sometimes 
are expressions of suppressed desires. Nightmares often 
express fears carried over from waking hours. The 
appearance of suppressed material in symbolic form 
may give the dreamer some satisfaction through indi- 
rect recognition of his needs and desires. This brings 
partial relaxation and leads to refreshing sleep. 

Slide rule. The mathematical tool that looks like 
a number of rulers in one is the slide rule. Engineers, 
architects, scientists, businessmen, and others use it 
to make rapid calculations. With it, they multiply, 
divide, square and cube numbers, extract square and 
cube roots, and do other computations. 

A simple slide rule has three parts. The body con- 
sists of two parallel rules, each with a scale on it. 
The slide moves between them and has two scales on 
it. The transparent indicator slides along the rule 
and has a hairline for reading the scale settings. 

The principle of the slide rule is based on loga- 
rithms (see Logarithms). Numbers can be multiplied 
or divided by adding or subtracting their logarithms, 
and the slide rule does this mechanically. The figures 
on its scales are spaced proportional to their loga- 
rithms. To multiply numbers, the user sets them on 
the scales and reads the sum of their logarithms as 
the product; to divide, he subtracts logarithms. 

John Napier invented logarithms (1614), and 
Edmund Gunter, a logarithmic scale (1620). William 
Oughtred (1630) and Am6d4e Mannheim (1859) made 
improvements. Slide rules are made in various shapes 
and sizes and with scales for special computations. 


THIS TOOL SPEEDS CALCULATIONS 



By moving the scales and the indicator, many mathematical oper- 
ations can be made quickly and easily on the handy slide rule. 


Slime molds. Decaying logs, fallen leaves, and 
black soil in forests often bear slimy orange or yel- 
low masses from the size of a pinhead to that of a 
man’s hand. These masses, called slime molds, cannot 
readily be classified as either plants or animals. The 
ordinary body is a mass of naked protoplasm, called 
the plasmodium. This body slips along like a gigantic 
amoeba. In -certain conditions these slimy bodies 
come to rest and organize elaborate and often very 
beautiful spore cases. Botanists call the slime molds 
Myxomycetes; zoologists call them Mycetozoa. 
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SLOTH 

Sloth. These curious animals derived their name 
from the fact that they usually appear lazy and 
sluggish in movement, though at times they show- 
considerable agility. Sloths 
live in trees in the forests of 
Central and South America; 
they are indeed the most 
strictly tree-inhabiting of all 
quadiupeds. By means of 
their hookhke claws they 
cling to the branches -with 
their backs downwaid, and 
so appear upside down. 

They rarely descend to the 
ground, and crawl on it with 
difficulty. Their food con- 
sists of leaves, young shoots, 
and fruit. They are silent 
inoffensive animals and 
move about mostly at night. 

There are two sub-famihes 
of sloths — the ai, or the 
three-toed sloth; and the 
unau, or two-toed sloth. 

Both aie covered with long 
coarse hair, the shafts of 
which are roughened or 
fluted . This hair is naturally 
grayish, but in the damp 
forest it is covered with a growth of algae, imparting 
a peculiar greenish color which makes the animal 
difficult to distinguish among the foliage. In dry 
climates the algae disappear and the hair resumes its 
natural color. 

Scientific name of three-toed sloth, Bradypus tridactylus; 
of two-toed sloth, Choloepus hoffmanni. 

Smell. The most remarkable fact about our sense 
of smell is the excessively small amount of sub- 
stance needed to stimulate the nerve endings in the 
nasal passages. Some substances can be detected if 
as little as one thirty-bilhonth part by weight is 
present in a given weight of air. Many animals 
have a far keener sense of smell than man. Just 
imagine how infinitesimal must be the traces left 
which enable a bloodhound to follow a criminal 
many hours after he has escaped! Every dog can 
recognize liis master by the odor, which shows that 
everj'- human being must have a different odor, 
though it is ordinarily so faint as to be impercep- 
tible to our own sense of smell. 

In primitive men, just as in animals, smell was 
probably of importance in locating food and avoid- 
ing enemies. If you -wish to know how different 
people would be if their sense of smell were as acute 
as that of the dog, read the story by Mark Twain 
entitled “A Double Barreled Detective Stoi-y.” 

Smell is closely related to taste, each sense being 
aroused by chemical substances coming in contact 
with the nerve endings. In the case of smell the 
substance must be in the form of a gas. Gases diffuse 


through the air, consequently we can recognize 
things at a distance by their odor. The endings or 
receptors for smell cover a very limited area in the 
upper part of the nasal 
cavities. They are so 
arranged that the air is 
dra^vn over them when ne 
breathe. 

Many foods have a dis- 
tinct odor, and the gaseous 
particles reach the smell re- 
ceptors when we eat Hence 
we confuse taste and smell. 
The so-called taste of fruits 
and wine is really an aromi 
or smell. Test this by hold- 
ing your nose and chemng 
some dry coffee. You will 
not “taste” anything, but 
the instant you take a 
breath the so-called “taste” 
of coffee will become appar- 
ent. This explains w'hy food 
does not “taste” right when 
you have a cold. Your sense 
of smell is lost by the partial 
stoppage of the nasal 
passages. 

The many kinds of smells 
have been divided into nine classes. But the actual 
number of fundamental odors or kinds of olfactory 
endings is not definitely kno-wn. 

Smells are intimately related to the emotions. 
Hence the dmsion of odors into agreeable and dis- 
agreeable is probably fundamental and forms the 
basis on which many ammals take their food and 
Imow their enemies and mates. Among civilized men 
Ukes and dishkes may be cultivated, hence people 
do not agree as to which odors are pleasant. 

Smith, Captain John (1580-1631). The story of 
the life of Captain John Smith, as told by himself, 
reads more like a tale from the ‘Arabian Nights’ 
than like a true autobiography. According to his own 
account he ran away from his home in England at an 
early age, to seek adventure. While traveling through 
France he was robbed and left helpless in a forest, but 
was saved from death by a kindly peasant. Sailing 
from Fiance -with some pilgrims bound for the Holy 
Land, he was thrown overboard by his companions 
because they regarded him — a Protestant heretic 
and unbeliever — as responsible for the storm hy 
which their lives were threatened. He saved himself 
from the sea, however, and later fought in a ivar 
against the Turks, three of whom he killed in a single 
combat. He was afterward captured and sold into 
slavery by the Turks, but made his escape by killing 
the guard placed over him. After wandering through 
Europe, he returned to England in 1605, and joined an 
expedition which was preparing to go to America to 
found the colony of Virginia. 


HE WALKS UPSIDE DOWN 



The sloth never, if he can avoid it, walks upright upon the 
ground Even in his sleep he hangs upside down. 



Dumg this voyage Smith’s life was again m danger. 

He was accused of conspiracy, and at one time mem- 
bers of the party prepared to hang him. His life 
finally was spared, 
but he was kept 
under restraint 
until after the ex- 
pedition reached 
the . James River. 

Then it was found 
that Smith was one 
of the councilors 
who had been ap- 
pointed by the 
Virginia Company 
in England to 
govern the colony. 

Soon he was forced 
by the incompe- 
tence of others to 
take the lead in the 
Jamestown settle- 
ment. He com- 
pelled all to work 
by his famous 
order, “He who 
will not work shall 
not eat.” He 
traded with the In- 
dians to supply 
the colonists with 
corn, and at the 
same time kept the 
savages in order. 

Soon after the 
settlers landed. 

Captain Smith had 
a very exciting 
adventure. It was 
generally believed 
that the “South 
Sea” (Pacific 
Ocean) lay just be- 
yond the moun- _ . 

tains, so with a few companions Smith sailed up the 
Chickahominy River in search of it. 'When the 
stream beeame too shallow to go farther by boat, he 
landed and with one Indian pushed forward throug 
the forest. Soon he was set upon by a band of hostile 
Indians and made captive. They were about to shoot 
him with their arrows when he aroused their curiosity 
by shoeing them his pocket compass, and they spared 
his life. After taking him to many of their villages, 
they finally brought him before their chief, Powhatan, 
^ tall stalwart man dressed in a coonskm robe. 
Presently the Indians seized Smith, bound him, and 
! laid his head upon a stone, while a warrior stood r^dy 
I to slay him vlth a club. At this moment, accordmg 
I to Smith ’s account, Powhatan’s little daughter Po(^- 
hontas sprang forward, clasped her arms about the 


^ ^ SMOKE 

captive’s neck, and prevailed upon her father to spare 
his life. The truth of this romantic story is doubted 
by many, but the value of Captain Smith’s services 

to the colony is 
acknowledged by 
all. {See also Poca^ 
hontas.) 

■While out on one 
of his many explor- 
ing expeditions 
Captain Smith was 
wounded by an 
explosion of gun- 
powder, and in 1609 
he returned dis- 
abled to England, 
and never again set 
foot on Virginian 
son. After recover- 
ing from his wound, 
however, he ex- 
plored and charted 
the coast of south- 
ern Canada and 
northern United 
States, to wliich at 
his request Prince 
Charles gave the 
name of “ New 
England.” He also 
spent much time in 
writing, and 
although his works 
are not fully relia- 
ble, his ‘True Re- 
lation of Virginia’, 
his ‘Travels’, and 
his ‘General His- 
tory of Virginia’ 
still furnish us 
much valuable in- 
formation concern- 
ing the Jamestown 
settlement. 

Doubtless Captain Smith was something of a kindly 
braggart and bad an over-vivid imagination. But 
most certainly he was also a very active, courageous, 
resourceful gentleman — “ever hating baseness, sloth, 
pride, and indignity more than any dangers” — and 
to him more than to any other one man was due the 
success of the first colony in Virginia. 

Smoke. The vapor produced when fuel bums is 
called smoke. If burning, or combustion, is complete 
smoke is invisible. But usually bits of ash or flakes 
of partially burned carbon, called soot, color the 
smoke gray to black. Wood smoke is almost colorless, 
consisting mainly of carbon dioxide and water. Bitum- 
inous coal gives off a dark smoke containing an oily 
vapor and much soot. The kinds of gases in a smoke 
depends upon the ingredients in the fuel. 


CAPTAIN JOHN SMITH BATTLES THE TURI^ 


f»'* 



Captain Smith, as the champion of had already 

pions in turn. At this P^iod taooui i Bpecial occasions by 

gone out i\at' nVbleTanVal'^yo^ sKr^e, ly chosen champions. 
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SMOKE 

Industrial cities are blackened by the smoke clouds 
arising from factories, mills, steam railway en^nes, 
bus and automobile exhausts, and home-heating plants. 
The monthly fall of soot and dust may average between 
60 and 80 tons to the square mile. This grime adds 
to the citizens’ bills for cleaning and laundry and 
painting and decorating. Smoke containing consider- 
able sulphur or sulphur compounds corrodes iron and 
steel, causes masonry to crumble, and kills groudng 
plants. Smoke combined with fog has been called 
smog (see Fog). 

Many cities have undertaken smoke-control pro- 
grams. By means of laws and educational campaigns, 
they encourage factories and householders to use the 
equipment that promotes thorough combustion or to 
burn smokeless fuel. Many industries use electrical or 
electronic smoke precipitators in their smoke stacks. 
Smuts, Jan Christiaan (1870-1950). In the final 
struggle of the Transvaal Boers against the British 
which culminated in the Boer War of 1899-1902, there 
were few leaders who were abler or 
more devoted to the Boer cause than 
Gen. Jan Smuts. He was the 
descendant of a long line of Dutch 
farmers, but after graduating from a 
Cape Colony college, he had a briUiant 
career at Cambridge University, 

England, where he had studied Eng- 
lish constitutional history and law 
with Frederick William Maitland, 
the greatest living master of these 
subjects. On returning to South 
Africa he had soon attracted the 
attention of President “Oom Paul” 
lOmger, who appointed him state- 
attorney of the Transvaal when he 
was but 28 years old. Then when 
the Boer War came he won great 
praise as a general for his skill in 
carrying out rapid movements; no 
leader more skilfully evaded the traps 
set by the British, and none did more to delay the 
final crushing of Boer resistance. 

Yet less than a score of years later this brilliant 
enemy of British rule had become the prime minister 
of the whole British Union of South Africa, and was 
recognized as one of the greatest living statesmen of 
the British Empire. 

In the reorganized Transvaal he had become the 
right-hand man of Gen. Louis Botha, the leader of the 
People ’s Party, and in 1906 had journeyed to England 
with him and received from the Liberal leaders of the 
British government the promise that the Transvaal 
should receive self-government. In return Smuts and 
Botha promised loyalty on the part of the Boers to 
Great Britain, a promise which they kept. 

Smuts played a considerable part in bringing about 
the Union of South Africa (1909), and when Botha 
became prime minister of the Union, Smuts was made 
minister of defense of the interior, and of mines. He 
was one of the few British colonials who realized that 


Germany was preparing for a great war, and he feared 
that the Germans would use native troops— as they 
did — in the attempt to sweep the British from 
South Africa. 

When the first World War broke out in 1914 many 
of the Boers, stirred up by Germany, sought to free 
themselves from British control by rebellion. But 
Smuts and Botha had promised loyalty to the Brit- 
ish Empire and they kept their promise. They put 
down quickly and harshly the Boer rebellion. Then 
Smuts led a military expedition across the desert of 
German South-West Africa and won that territory 
for British rule. He headed the expedition to 
German East Africa, where his brilliant military strat- 
egy won reluctant praise from even the German 
army critics. 

By this time Smuts had been marked out in Britain 
as an important military and political figure, so he 
was summoned from South Africa to represent that 
country in the Imperial War Conference. Then he 
was invited to attend the meetings of 
the British War Cabinet, and at the 
close of 1918 was employed in secret 
negotiations with Austria for peace. 
During the last year of the war, he 
made many speeches in Britain, 
speeches that won world attention 
and marked him off as the great 
spokesman for British Liberal opin- 
ion. He never doubted the outcome 
of the war, such was his faith in the 
final victory of moral issues; they 
were stronger than armies and would 
prevail. He did a great deal to keep 
up the spirits of wearied Britain. 
Luce President Wilson he hoped fora 
new world after the war; like Wilson 
he wished for just boundaries based 
upon nationality’', dreamed of a peace 
treaty that would bring about the rec- 
onciliation of nations and make for 
the ending of wars, and favored a League of Nations. 
But he w’as never so optimistic as Wilson; he neveT 
was so sure that the League of Nations could be 
established full-grown. 

General Smuts went to the Peace Conference as the 
representative of South Africa. He helped frame the 
Covenant of the League, but he was dissatisfied with 
the spirit of the conference. He signed the treaty 
but issued a statement criticizing it. t 

Upon Botha’s death in 1919, Smuts became prime 
minister. In 1924 he was defeated by Gen. J. B. M. 
Hertzog, leader of the Nationalist party, which pro- 
posed separation from the Empire. But, when the 
second World War broke out in 1939, parliament 
voted to support Britain and restored Smuts as pre- 
iiuer. He declared war on Germany, and in 1941 uas 
made field marshal. Despite his age, he appeared at 
battle fronts, took part in Allied councils, and helped 
to organize the United Nations. In 1948 the National - 1 
ists again won control and forced Smuts to resign. 



JAN SMUTS 

Boer Soldier and British Statesman 
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SNAILS 


Smyrna {smur'm), Turkey. The Turks call 
Smyrna "the eye of Asia” because, through its beau- 
tiful harbor on the Aegean Sea, Asia looks toward 
Europe. It is the most important seaport of Asia 
Minor and one of the oldest cities in the world. Its 
modem name is. Izmir {iz-mir'). A ruined fortress on 
Alount Pagos, above the city, built by a general of 
Alexander the Great, is one of the few remains of 
Smyrna's early greatness. The cit}’’ was ancient even 
in Alexander’s time. Pindar, the Greek poet, men- 
tioned it in an ode written about 500 b.c., and it was 
one of the seven cities that claimed Homer. Polycarp 
founded an early Christian church in Smyrna, -where 
he was martjTed in a.d. 155. Greece, Rome, and 
Byzantium ruled the city in turn. It was repeatedly 
seized by the Turks, was sacked by Timur Leng 
(Tamerlane) in 1402, and in 1424 was finally subdued 
by the Turks. 


At the close of World War I Greece was given ad- 
ministration over the district, but in 1922 Turkey 
recaptured it. A few days later fire destroyed most 
of the city, and thousands of Greek and Armenian 
refugees lost their lives. The Treaty of Lausanne 
(1923) returned SmjTna to Turkey, and the large 
Greek population was exchanged for Turks Ihdng in 
Europe. In 1928 the city was leveled by an earthquake. 

The Turks built a new model city on the shore and 
covered the land behind it with parks and artificial 
lakes. Close to the water front are the grounds of 
the International Fair, held annuall}" after 1933; and 
the Bourse, where exporters buj"- figs, Turkish to- 
bacco, raisins, and valonia (used for tanning). These 
products are prepared for export in large packing 
plants. Smyrna carpets, once famous for their beauti- 
ful color harmonies, have been largelj'^ replaced by 
factory-made rugs. Population (1950 census), 230,508. 


"Stomach-footed’’ CREATURES o/LAND and SEA 


ONAILS AND SLUGS. Famous for the "snail's pace” 
at which thej' travel and for their "sluggish”behav- 
ior, these interesting creatures are nevertheless re- 
markably well adapted to life. Thousands of different 
kinds live throughout the world. They may be found 
almost every\vhere — on land, in trees, in fresh-water 
ponds and streams, and in salt water from shore line 
to ocean deeps. Snails have shells. Slugs are with- 
out shells. 

Snails and slugs are mollusks, a group which also 
includes the oyster, clam, mussel, octopus, and squid. 
All mollusks have soft bodies and a flap of tissue, 
called the mantle, which folds to enclose a cavity con- 
taining the lungs or gills. Snails and slugs differ from 
other mollusks in ha-ving a distinct head and a broad, 
flat mass behind the head — the “foot.” This foot 
comprises the imder surface, or stomach, of the snail. 
Hence they are called gastropods, meaning "stomach 
footed.” 

Land and Fresh-Water Snails and Slugs 
Land and fresh-water snails live in moist woods and 
gardens and in ponds and streams. In warm cUmates 
some kinds five on trees. They carry their fortress on 
their back in the form of a cone-shaped, spirally 
twisted shell. When danger threatens they draw the 
soft parts of the body inside the shell. 

The shell is secreted by the outer layer of the 
^ntle. As the snail grows, it adds coil after coil, 
building from the open, or mouth, end as fast as it 
needs more room. Some of the most beautiful of ani- 
mal structures are the snail shells (see Shells). 

The head and foot reach out of the front end of the 
shell. The land snail’s head has one pair of short 
tentacles; and above them, another pair of long 
tentacles. On the tip of each of the longer tentacles 
IS an eye. The common pond snail has only one pair 
of tentacles, -with the eyes at the base. If a snail 
one or both of its “eye horns,” it can grow 
others to replace them. There are no chewing jaws, 
bnails shred their food, chiefly plant material, by 



This tree snail is found in southern Florida. Most beautiful 
of the North American land snails, it is banded with gay colors. 
It lives in trees and feeds on leaves and bark. 


means of a ribbonlike organ covered with hundreds 
of small teeth. It is called the radula (“little file”). 

The foot is tough and muscular. It contains glands 
which pour out a slimy fluid that makes it easy for 
the snail to move over any surface. Both fresh-water 
and land snails breathe air by means of simple, sac- 
like lungs. The water species come to the surface to 
breathe. The breathing pore may be seen just under 
the edge of the shell, near the head. 

Slugs have no outer shell, but vestiges of shell are 
embedded -within the mantle. Their bodies are straight, 
not coiled like the snails. The common garden slugs 
are black or dark brown, less than an inch in length 
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when fully extended. The great gray slugs, which 
reach a length of three to four inches, have been intro- 
duced into the United States from Europe. They are 
very destructive to garden crops. 

Both snails and slugs have a remarkable homing in- 
stinct. Marked animals are known to return to the 
particular area, even to the same plant, from which 
they were removed. Probably they are directed by 
their very delicate sense of smell, located in the ten- 
tacles. They hibernate in the wdnter; and in the South 
they estivate to escape hot diy spells. They conceal 
themselves in some sheltered place and, withdrawing 
into the shell, seal up the opening with a shmy sub- 
stance which hardens. Both snails and slugs multiply 
by lajdng eggs, which hatch as tiny snails. 

Salt-Water Marine Snails and Slugs 

Salt-water snails and slugs breathe by means of 
gills instead of lungs. They seal the opening of the 
shell with a horny disk called the operculum. The 
eggs are laid in enormous numbers in leathery cap- 
sules, often most fantastically shaped. They hatch 
into larvae called veligers, which swim by means of 
numerous fine vibrating hairs. Soon the larvae settle 
down, lose their hairs, and develop into snails. Many 
maiine species feed on seaweed and other plant life, 
but some are carnivorous. 

The rocks on seacoasts are often almost covered 
with little marine snails known as periwinkles. They 
spend much of their time in air when the tide is out 
and resist drying by retiring into the shell and closing 
the opening with the operculum. The big whelk is a 
carnivore. It seizes its prey with the large foot and 
attacks it with a long extensible proboscis which has 
the radula at its tip. Winkles, drills, conchs, and 
abalones are all species of snails. 

Pteropods are tiny snails that swim in the open 
ocean by flapping finhke extensions of the foot. The 
uncoiled, vaselike shell is thin and transparent as 
glass. Pteropods may cover the surface of the sea 
for miles. They constitute the chief food for many 
fishes and whales. Among the most beautiful of all 
sea creatures are the nudibranchs. They are slugs 
that have lost both shell and mantle. They breathe 


THE COMMON SLUG 



The slug has no external shell but retains a thin plate embedded 
in the mantle. It secretes a slime upon which it glides. 


through fingerhke projections along the sides of the 
body. Exquisitely colored, the various kinds have 
bizarre shapes. 

Economic Importance 

Different kinds of European snails of the genus 
Helix are considered a choice food. Periwinkles and 
abalones are also eaten. Snail shells were used as 
money by primitive peoples. A sea snail (Murex) was 
the source of the dye known as Tyrian purple. 

Some snails are a menace to public health because 
they are hosts to disease-carrying worms known as 
flukes (see Worms). Drills and conchs are ruinous to 
the oyster industry (see Oyster). A giant land snail 
(Achatinafulica), native to the east coast of Africa, is 
a menace to agriculture. This snail reaches a body 
length of nearly nine inches and has a shell as large 
as a man’s fist. It devours all green vegetables, fruits, 
and even flowers. It has spread eastward across Asia. 
During World War II it was introduced into the 
Pacific Islands by the Japanese as a food source. 
There is now danger of its entering the West coast 
of the United States on incoming cargo. 

Snails and slugs belong to the class Gastropoda of 
the phylum Mollusca. The air-breathing fresh-water 
and pond snails belong to the order Puhnonata. Marine 
slugs and snails belong to the order Opisthobranchiaia. 


THE SNAIL IS A TOUGH CREATURE 



The leathery skin of the sn lil’s foot is s. 


decayed plant materials* 
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CREATURES That WALK 
on Their RIBS 
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S nakes. As far back as ;. < 

we can go in history, f, 
we find that snakes have ' ’ • - ' 
exerted a strange fascina- ; -/■ ' 

tion upon men. In olden J J' 
times they were worshiped \ " , 
as gods or friends of the ; ^ 
gods; they were symbols of r ; ^ 
wealth and knowdedge, and } ' 

the “wisdom of the serpent” f; 
was the subject of many a | -/ ’ 

proverb. Among the Greeks ; 
they were dedicated partic- i /’ ■ 

ularly to Aesculapius, the » . ' . ; . 

god of medicine. The part : ■ , ■ ; y 

which the serpent played < , ' 

in the Garden of Eden is > •> ' 

weU known. In the Middle I . 

Ages they became associ- , . 

ated with black magic and • ' . " ' 

evil spirits, and countless i_ . 

myths center about mon- This skeleton of an African 
strous serpents guarding attached us pairs of 

treasures in caves, or dwelling in the depths of the sea. 
The majority of people even in civiUzed lands con- 
tinue to look upon snakes with unreasoning fear and 
dread. It isn’t the danger of being poisoned that 
causes this, for the feeling exists toward snakes that 
are known to be harmless. 

The fact is that snakes are indeed uncanny in 
appearance and habits. In the first place, they never 
close their eyes. They can’t, for they have no eyelids, 
but only a tough transparent membrane to protect 
the eyeballs. This gives them that “cold and glassy 
stare” with which they are popularly supposed to 
hypnotize their prey. Another “creepy” spectacle is 

A KING SNAKE CONQUERS 
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death between a king snake and a copper- 
wesVft* « how the king snake has coiled around his 

toe, whose fanged head is already hanging powerless. 


This skeleton of an African viper reveals its amazing construction. To the flexible backbone 
are attached 145 pairs of ribs. The text tells how snakes use those ribs for ‘‘walking.” 

; in the depths of the sea. to see a snake crawl out of its old skin, appearing clean 
L in civiUzed lands con- and glossy in its new dress. This habit of shedding 
•th unreasoning fear and their skins formerly led people to beUeve that snakes 
of being poisoned that were able to renew their life from time to time, and 
dsts toward snakes that that they never died. Even when cut in two, the tv'o 

parts were wrongly supposed to crawd together again 
are indeed uncanny in and be mended. 

le first place, they never How Do Snakes Get About? 

for they have no eyelids, But more impressive and mystifying than anything 
it membrane to protect else is the motion of snakes. Their legless bodies seem 
n that “cold and glassy to flow like Uving streams of water, with apparently 
popularly supposed to nothing to push them or pull them. They crawl over 
er “creepy” spectacle is stones, up the trunks of trees, wind themselves in the 

most intricate coils, then untangle again, rear their 

CONQUERS heads in the air, or gUde through some narrow hole — 

] all without seeming to exert a single muscle or move 

" ' I The secret of this is that a snake walks with its ribs. 

' i These are very many in number, each being fastened 
I to a section of the backbone, and each section of the 
; - i backbone being connected with its neighbors by baU- 
’.i'',. ‘ and-socket joints, which permit the greatest freedom 
■ of movement. The tips of each opposed pair of ribs 
jr7. are attached with muscles to one of the cross-wise 
^ scales of the abdomen. Thus the snake can move each 
of these scales independently, so that they act as 
, . \ feet, their sharp edges catching on any small rough- 

|L . , ; , in the path of travel, and as they are drawn 

W)1: .V ‘ backward, pushing the snake’s body ahead. "When 

W~ - V-. snakes are in no hurry, they usually move in a per- 

' fectly straight Une, but for speed they throw their 

' ' .1 bodies into a series of /S-shaped cur\’^es. No snake, 

in a king snake and a copper- however, is able to leap off the ground by the power 
!®afr^ldi“iianring^powerie8B°. of its coils. Even w’hen it strikes at a victim with 
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lightning swiftness, its does not slide forward and 
cannot, therefore, reach farther than its own length. 

Snakes are silent secretive creatures. They appear 
and disappear with soundless mystery. When cor- 
nered and excited 
they have no voice, 
except a long sin- 
ister hiss. Wild 
animals in general 
appeal to us by 
their cries, like 
a half-understood 
language. But 
snakes make no 
such appeal; even 
the noise of the 
rattler is a “dead 
inhuman sound.’’ 

Yet when you see a snake’s deep-cut mouth, curved 
back as in a cruel snaile, and catch a glimpse of the 
forked tongue, daitmg in and out like an electric 
spark, it seems as if the creature could speak if it 
only would. In fact, however, this exhibition denotes 
chiefly fear and curiosity. The snake would gladly 
escape if it could, but instinct tells it that its long 
thin body is in great 
danger when stretched 
out flat on the ground; 
a slight blow null break 
its back. So it coils and 
hisses hoping to diive you 
away; and its foiked 
tongue, which is believed 
to be a sense oigan like 
the feelers of insects, is 
extended from its sheath 
on the lower jaw in the 
hope of finding out what 
sort of a being you are. 

The prejudice against 
snakes has always blocked 
a better knowledge of 
them, yet they present an 
opportunity for a fasci- 
nating study. As we shall 
see later, there are only 
four kinds of poisonous 


snakes in North America outside of Me.xico. Com- 
paiativelyfew people are killed by their bites, because 
the snakes usually do everything in then power to j 
avoid contact with men. The victims of most of the 

fatal accidents are 
personswho become 
careless with cap- 
tive snakes. 

Nearly all snakes 
catch and kill their 
prey,which,accoid- 
ing to the snake’s 
size and habits, 
may consist of 
insects, fish, frogs, 
lizards, other 
snakes, birds and 
their eggs, rah, 
mice, rabbits, gophers, and other small mammals 
Many snakes, hke the boa constrictor and anaconda 
of South America, the common king snake of the 
United States, and others, wrap themselves around 
their victims and crush them by constricting or 
draiving together the folds of their bodies. The con- 
stricting power of a 20-foot anaconda is doubtless 

great enough to kill a 
cow, but stories of these 
snakes devouring cattle, 
horses, or men are untrue. 
(See Boa Constrictor ) 
The poisonous snakes 
usually rely on their 
venom to put an end to 
the struggles of theirprey 
The others simply 
swallow their catch with- 
out attempting to kill it 
first. This accounts for 
the fact that snakes which 
are disturbed immedi- 
ately after a meal some- 
times disgorge live frogs, 
lizards, or other prey. 

The size of the morsels 
which snakes can swallow 
is astounding and indi- 
cates one of the important 


RING-NECKED SNAKES HATCHING 
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The ring-necked snake is one of the species \phich lay eggs. Two of these 
young snakes are just breaking through their shells, while a thud is stretching 
itself for the first time. 





Here are the three snakes which, with the Rattler, are the only nnisonnit*. ~ . . .c 

the Coral Snake, a small creature with red, yeUow, and black naas around ‘“it® ^“'ted States and Canada. At th® 

Moccasin, whde the one with the light and dark oateS.i, ^^® heavy-bodied snake below is the Water 

paicnes is its near relative, the Copperhead. 
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peculiarities of a snake’s structure. 
This consists in the very elastic 
connection between the two halves 
of the lower jaw, and the generally 
loose attachment of all the bones 
around the mouth and 
throat which permits 
wide stretching. The 
teeth are sharp and 
cur\fed backward, well 
.suited for gripping and pushing 
the prey far down into the gullet. 

A story is told on good authority 
of two captive boa con- 
strictors which started 
to swallow the same 
pigeon from opposite 
ends. When their noses 
met in the middle, both 
were either unable or 
unwilling to stop their 
meal. The result was 
that one which was 
slightly larger swal- 
lowed the pigeon and his nine-foot 
brother snake as well. After this 
dinner, the survivor was painfully 
distended and unable to move, but 
soon recovered health and appetite. 

The “egg-eater” of South Africa, 
which is rarely 20 inches long and 
not much bigger around 
than a man’s finger, can 
perform the amazing feat of 
swallowing a hen’s egg with- 
out breaking the shell. 

WTen the egg, however, has 
passed a few inches down 
the neck it strikes certain spiny 
projections from the backbone, the 
shell is broken, and the fragments 
vomited out. The American bull- 
snake is less particular, one specimen 
having been known to swallow 
14 eggs in succession, 
crushing the shells by 
pressing its stomach 
against the ground, but retain- 
ing and digesting the pieces, 

There are about 2,300 
species of snakes. With the 
exception of a few islands, 
and regions of extreme cold, 
they exist in aU sorts of environ- 
— ^in dense tropical forests, in 


MUSCLE VERSUS POISON 


water lakes and rivers; and still 
others dwell in the sea. 

The sea-snakes, found mostly in 
the tropical waters bordering Asia 
and Africa, usually have the body 
flattened from the sides, 
which makes them 
powerful swimmers, but 
awkward on land. They 
number about 50 
species — aU exceedingly 
The 5 '^ have tremendous 
lung capacity, so that they can 
dive deep in pursuit of the fish 
upon which they feed. 

The highly poisonous snakes 
found on land number 
not more than 250 
species, of which 150 
belong to the family 
called Elapidae, which 
includes the cobra and 
the “krait,” the two 
most dangerous of all 
snakes, and which are 
chiefly responsible for 
the 20,000 annual deaths from snake 
bites in India {see Cobra). This 
great mortality is chiefly due to two 
facts; that the Hindus go 
barefooted through fields 
and jungles; and that, for 
religious reasons, they stead- 
fastly refuse to kill snakes, 
particularly cobras, even w'hen the 
latter enter their houses in search of 
rats. The remaining 100 highly 
poisonous snakes belong to tw'o 
families, the true vipers {Viper- 
idae) and the pit vipers (Croiali- 
dae). There are no true 
vipers in the United 
States. The pit-vipers 
include the rattle- 
snakes, moccasins, 
“fer-de-lance,” and 
bushmaster (see Vi- 
pers). 

The only poisonous 
snakes in the United States are the 
rattlesnakes, of which there are 16 
species, including the pigmy rattlers, 
north of Mexico; the water moc- 
casin; its near relative, the copper- 

The Boa and the giant Anaconda are among head; and the COral SnakeS, with 

deserts, on high mountain tops. l^®d“ru\‘hiSrthen°preySn“?Lh’p^^^^^ two species (see Copperhead; Moc- 
bome burrow in the ground some coils. Yet the cobra and the Viper, smau casin; Rattlesnake). Itisimportant 
live entirely on the surface,’ some toS^the'^ othe^^'X w^ouid''not^dlr“®t^ to know them all, particularly the 
spend most of their time in trees; These‘'pictS?pr"of cour'lt SS'not copperhead and moccasin, for they 



others frequent swamps or fresh- 


show the relative sizes. 


resemble many of the harmlp?; ? 



208 


SNAKES 


snakes. Such knowledge not only protects human 
beings from harm, but tends to stop the wholesale 
destruction “on suspicion” of all snakes, many of 
which are of great value to the farmer, as they eat 
up quantities of insects, rats, mice, gophers, prairie 
dogs, and other pests. 

The coral snakes are among the prettiest of all 
reptiles. They are ringed with brilliant colors, and 
appear harmless and harmless colorful 
gentle. Yet they are of 
the same family as the 
deadly cobia, and their 
tiny fangs, vdoich they 
sometimes use with treach- 
erous swiftness, inject a 
poison of fatal strength. 

The two species in the 
United States are 
the “harlequin” and the 
“Sonora” coral snake, the 
former found throughout 
the South, the latter con- 
fined to Colorado and 
Arizona. They may be 
distinguished from certain 
harmless snakes of similar 


half an hour or gangrene will set in. Antitonna 
or “antivenins,” as they are called, have been pro- 
duced which are useful to snake collectors and 
others who handle poisonous reptiles. They are 
injected into the blood like other serums (see Anti- 
toxins). The effects of snake venom, however, are 
not all evil. It is collected by squeezing the poison 
glands of live snakes and is used in tiny quan- 
tities to relieve pain and 


GARTER SNAKE 



treat such diseases as 
arthritis. 

In addition to the high- 
ly poisonous snakes men- 
tioned, there are about 300 
species of “semi-poison- 
ous” snakes, which, either 
because of the imperfect 
arrangement of their fangs 
or because of the weakness 
of their venom, are unable 
to do much harm to large 
creatures. Only two un- 
important members of this 
group occur in the United 
States. 

This leaves a large ma- 


The Garter Snakes are the most numerous and most widely dis- -j. .r c 

pflittsrDS by the fact thllt tributed of all American snakes^ being common in all sections of pcnGCtly harni' 

the colored rings are except the arid western regions. Their favorite haunts are grassy jesS soecies, which are 

® . meadows and the borders of streams. » 


arranged in the following 
order: red, yellow, black, yellow, red. Even so, it is 
best not to place trust in a hasty identification. 

The venoms found in poisonous snakes are usually 
clear yellowish liquids, which get their deadly power 
from certain highly complex chemicals of the proteid 
class. When the snake strikes its victim this poison 
usually enters the tissue immediately beneath the 
skin and from there is absorbed into the blood and 
distributed through the system. All snake poisons 
act principally upon the nerves with a paralyzing 
effect, beginning with weakness in the legs and arms, 
which quickly spreads to the entire body, followed 
by spasms, labored breathing, coma, and death. 

The Poison of the Deadly Cobra 

Cobra poison, which is considered the most deadly 
of all, creates at first a burning pain in the wound. 
One of its characteristic effects is to make the victim 
speechless after a few minutes. Rattlesnake poison, 
wliile less deadly, is more violent in its action upon 
the system, causing staggering fits, vomiting, swelling 
of the limbs, and acute spasms. There is danger that 
the person who survives the first effects of a rattle- 
snake bite may die weeks afterward from gangrene, 
which often sets in at the place where the poison 
entered the body. 

In treating any snake bite the first thing to do is to 
tie a string or rope above the wound and twist it 
tightly with a stick. Then gash the wound freely 
to make it bleed. Thereafter, drain it by pressure or 
by means of suction cups at frequent intervals. 
The string or rope must not be left on for more than 


made to suffer for the sins 
of their venomous relatives. In many parts of the 
world certain of these snakes are regularly regarded as 
valuable household pets, being clean and quiet and 
ridding their adopted homes of mice and rats. 

And Snakes Make Lovely Pets! 

Most snakes, indeed, soon become accustomed to 
human society and are tame and docile in captivity. 
The western bull-snake, which sometimes attains a 
length of nine feet and is the largest North American 
snake, is the favorite of the circus “snake charmers”; 
if it is fed enough eggs and poultry, it good-naturedly 
permits itself to be handled in the most careless 
fashion. The racers, which include the indigo snake, 
the blacksnake, the coach-whip, and the blue racer, 
are other large snakes which thrive in man’s neigh- 
borhood, and, if they can be kept out of the chicken 
coop, perform considerable service in protecting crops 
from rodents. The coach-whip is perhaps the speed- 
iest and most active of aU snakes, darting over the 
rough ground almost as if it had wings. 

The rat snakes or colubers, including the corn snake, 
the pilot blacksnake, the fox snake, the chicken snake, 
are even more deserving of man’s protection, for they 
regularly dwell in fields of growing grain and exter- 
minate countless numbers of small harmful creatures. 

But the most unjustly persecuted of all are the 
innumerable varieties of garter snakes — ^those grace- 
ful, delicately striped creatures, whose only offense 
is that, like many others of the snake tribe, they giv® 
off when first captured an evil odor. But even this 
habit disappears in a few days. As they feed chiefly 
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on small frogs, toads, fish, and worms, they cannot 
be classed as useful; but they lend bright color to 
the life of the countryside. They are very prolific, 
a single mother producing from 25 to 75 young in a 
single season. 

Harmless Snakes That Pretend to Be Bad 
There are many harmless snakes that do everything 
in their power to imitate their poisonous brothers. 
The familiar hog-nosed snake is a good example. The 
cobra and the rattlesnake together cannot present a 
picture of such villainous ferocity as this small crea- 
ture, which cannot even be induced to bite. It hisses, 
spreads out its neck, and darts its upturned nose so 
viciously in every direction that many people call it 
the “puff-adder” and are convinced of its venomous 
nature. Yet if you approach boldly, the hognose, in- 
stead of making good its bluff, will turn over on its 
back and pretend to be dead. The only way you can 
make it hetray its sham is by placing it on its stomach, 
when it will roll over again on its back at once. 

Many of the water snakes (genus Matrix), which 
frequent the borders of rivers, lakes, and swamps, are 
killed because they imitate the deadly moccasin. The 
bites of these harmless reptiles are often mistaken for 
moccasin or copperhead bites. Subsequently “cured” 
by popular or quack remedies, they are responsible for 
a dangerous amount of misinformation about the 
treatment for snake venoms. 

The king snake belongs to a genus (Lampropeltis) 
ranging in size from 14 inches to 6 feet. The common 
king snake is a pow^erful creature from 4 to 5 feet 
long, marked with a striking pattern of yellow or 
white bands, arranged like a chain on a black back- 
ground. This powerful reptile does not, as is some- 
times said, actually hunt out poisonous snakes, but it 
gladly attacks any it may chance to meet. It coils 
itself quickly about its adversary and tightens its 
grip with such strength that the victim is soon 
strangled, and, if not too large, it is eaten. But the 
king snake’s courage is after all not so great, for it 
IS immune to snake poison. 

Snakes belong to the suborder Ophidia. With the 
lizards (suborder Lacertilia) they fortn the order 
Squamata of the class Reptilia (see Lizards; Reptiles). 
In the older famiUes, such as the boas, the skeleton 
shows traces of hind legs, which have been lost in 
the process of evolution. In this respect they show 
their close connection mth the lizards, some of which, 
such as the “glass snake,” have no external hmbs. 

Although snakes seem to hear very well, they have 
no external ears. Such hearing apparatus as they have 
IS hidden beneath the skin. Their bodies are covered 
with even rows of scales. These scales are enlarged 
into fixed shields on their heads. In all but the true 
sea snakes, the scales of the abdomen are modified 
into narrow “scutes,” each one reaching across 
the belly and overlappmg its rear neighbor like a 
shingle on a roof. This arrangement takes the place 
of legs. 

The majority of snakes lay eggs, which are whitish 
"ith a tough outer shell; but most of the vipers and 


all the sea snakes bring forth living young, as do also 
our common garter snakes. As soon as the young are 
bom or hatched, they are able to shift for themselves. 
The poisonous varieties have fully developed fangs 
and venom sacks. 

In cold countries snakes hibernate during the win- 
ter. All the members of the order are able to go an 
extraordinary length of time without food, and many 
live to a great age. 

Snipe and Sandpipers. Long-legged, longbilled 
shore birds that pick their way daintily along the 
water’s edge on sea, lake, or marsh are probably 
sandpipers or one of their close relatives. 

Scientists group these birds in the family Scolo- 
pacidae. In addition to the many different kinds of 
sandpipers, the family includes the snipe, sanderling, 
knot, curlew, willet, yellowlegs, dowitcher, godwit, 
and woodcock (see Woodcock). Among the European 
species occasionally seen in the United States as rare 
stragglers are the ruff (the female is known as the 
reeve), dunhn, and w'himbrel. 

They are world-wide in distribution. IMost of them 
nest in the northern parts of the Northern Hemisphere 
and winter in South America, Africa, and southern 
Asia. They are rarely found far from water. An ex- 
ception is the upland plover (more property called 
Bartramian sandpiper, for it is not a true plover). 
This bird nests on the prairies. 

All of them are patterned in brown and w'hite. Male 
and female look alike. The winter plumage differs 
from the summer. The spotted sandpiper, for example, 
loses its dark breast spots in the w'inter. The most 
colorful of the family are the knot (said to be named 
for King Canute of England) with a breast of robin 
red in the summer; the purple sandpiper, and the buff- 
breasted sandpiper. All of them lose their color in the 
winter. They vary in size from the long-billed curlew, 
which is tw’o feet long, with a bill six inches long, to 
the least sandpiper, six inches long with a bill three 
fourths of an inch long. 

The most familiar of the group is probably the lit- 
tle spotted sandpiper. It is abundant on seacoasts 
and inland lakes throughout North America. As it 
walks along the water’s edge it teeters constantly. The 
Wilson’s snipe, or jacksnipe, a marsh bird, is a pop- 
ular target for hunters. The long-billed and the Hud- 
sonian curlew are large handsome birds, with very 
long downward-curved bills. Their cousin, the Eskimo 
curlew, has joined the sad fist of recently extinct birds. 
The last specimens were seen in 1926. Once very 
abundant, they were wiped out by hunters. 

Snow. In all latitudes snow forms out of the mois- 
ture in the upper air. As it falls through the lower air 
it melts if the air is warm. Thus from the equator to 
latitude 30°, snow is almost unknown at sea level; 
from latitude 30° to about 40°, it is an occasional 
winter visitant; from about 40° to 75°, it is generally 
present during a longer or shorter period in winter; in 
latitudes above 75°, snow falls on perennial snow, 
where there is land. At the equator the snow line 
— ^the height above sea level at w'hich snow does not 




Snow is really ice shaped into minute crystals. Often you will 
be able to catch single crystals in your hands and give them a 
quick study before they melt, but more often the flakes combme 


m groups before they reach the earth. Although they vary greatly 
m details, snow crystals all belong to the hexagonal system; tnat 
is, they all have six sides or angles. 


melt — is about 17,000 feet above sea level. From the 
equator it descends to about 13,500 in latitude 30° 
and to about 1,000 feet in latitude 70°. In regions 
of perpetual snow, the weight of one snow-fall on 
another may, on steep moimtain slopes, produce 
a snow slide, or avalanche; on less steep slopes, 
the lower part of a snow field is changed to glacial 
ice (see Glacier). 

One curious snow phenomenon is seen only in low 
latitudes where the tropical sun in some places sculp- 
tures the perennial snow of the mountains into 
fantastic colonnades so like processions of kneeling 
human figures that the South Americans call it the 
“snow of the penitents.” 

Because of the great amount of air it contains, 
snoiv is a poor conductor of heat. Eskimos and ex- 
plorers in the Arctic regions sometimes build igloos, or 
huts, of snow blocks, which can be kept surprisingly 
w'arm in even the coldest weather. Where winters are 
severe, the presence of the snow blanket protects the 
dormant vegetation beneath from fatal cold and 
keeps in the heat rising from the warmer layers of 
earth below'. 

Snow consists of water crystals, though sometimes 
the snow’flake is a shapeless w'oolly tuft or pellet com- 
posed of masses of the tj^pical six-sided crystals. 
Probably no other substance crj'stallizes in such an 


infinite variety of beautiful forms as water. Some 
crystals are flat, or tabular, some are columnar 
needles, and some are compound structuies. Vana- 
tions of these three classes are endless. The pictures 
above show some of the beautiful forms that flat 
crystals take. Crystals formed in the low clouds are 
usually large and branching; those from the high 
clouds are small and compact. The western, south- 
western, and northwestern segments of great snow- 
storms usually furnish the most perfect forms. Wilson 
Alwyn Bentley, the first man to photograph snow 
crystals, took pictures of more than a thousand 
different forms. 

Snow comes from supercooled droplets of w'ater 
held in clouds or in the upper air. These droplets have 
a temperature far below freezing, but they do not 
turn to snow until a nucleus on which the crystals cm 
form is provided. This nucleus may be a bit of dust 
or matter such as snow from a higher level. Scientists 
now can produce snow by scattering Dry Ice (solid 
carbon dioxide) from an airplane into a cloud. Only 
a little Dry Ice is needed, for the first crystals formed 
act as nuclei for the rest. 

Red, green, blue, and even black snow is occasion- 
ally seen in many parts of the world. The colors are 
due to the presence of innumerable tiny fungi or to 
dust collected by the snow as it falls through the am 
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rhe HISTORY of a CAKE of SOAP 


S OAP. “Cleanliness is next to 
godUness/’ we are often 
told, and true cleanliness would 
be next to impossible were it 
not for soap. It is also one 
of the best protections against 
germ infections. Indeed, soap 
has become an essential of 
civilization. Its scarcity is 
one of the hardships of war, 
when the soapmaking fats are 
diverted to the manufacture 
of explosives. People in war- 
stricken countries have paid 
Fabulous prices for single cakes 
of soap. 

Indispensable as soap is to 
us, it was absolutely unknown 
until about the beginning of 
the Christian Era. In earlier 
times people anointed their 
bodies with olive oil, and used 
juices and ashes of various 
plants and fuller’s earth for 
cleansing purposes. Pliny, a 
Roman writer of the 1st cen- 
tury A.D., who makes the first 
reference to soap, speaks of 
two kinds, hard and soft, and 
mentions it as originally a Gal- 
lic invention “for giving a 
bright hue to the hair.” In the ruins of the buried 
city of Pompeii a complete soap-making establish- 
ment was found, as well as some well-preserved cakes 
of the finished product that resembled closely the 
soap of today. 

Nearly three billion pounds of soap are produced 
yearly in the United States, where the greatest prog- 
ress in its manufacture has been made. The chief 
producing centers are in Indiana, Ohio, Illinois, New 
York, California, Pennsylvania, and Missouri. Espe- 
cially fine soaps are made in France, where Marseilles 
has long been recognized as the center of the soap 
trade, a position originally achieved because of its 
command of the olive oil markets. 

The Chemistry of Soap 

Soap is made by the action of alkali on fats or oils. 
A simple experiment will show you how alkali acts on 
grease. Put a spoonful of washing (lump) soda with 
a little water in a greasy frying pan and boil the 
mixture. In a few minutes the soda and grease will 
have broken up and the particles will have united 
^ form a thick soap, which can be washed out, leav- 
ing the frying pan clean. 

Soap, to most of us, means a cleansing substance 
ii'hich makes a lather in soft water. A chemist, how- 
ever, will tell you that soaps are metallic salts of 
certain fatty acids. Some of these salts— those of 


sodium, potassium, and am- 
monium — are cleansing agents 
soluble in water; others, such 
as the lead soap used in phar- 
macy as a plaster base, are 
insoluble and useless as cleans- 
ers. We are concerned here 
only with two of the cleansing 
soaps, the sodium and potas- 
sium soaps, and particularly 
the former. A potassium soap 
is soft soap. Hard soap is a 
sodium compound; the degree 
of hardness depends on the 
character of the fat. Most 
conunercial soaps are sodium 
soaps. 

The discovery of the Leblanc 
process for making soda from 
salt about 1791 (see Sodium) 
gave a great impetus to the 
soap-making industry of the 
early 19th century. It became 
organized on a scientific basis, 
however, only after the re- 
searches of the great French 
chemist Chevreul, published in 
1823, showed the composition 
of animal fats (fatty acids in 
combination with glycerin) and 
the character of saponification 
(the substitution of the metal in the alkali for the 
glycerin in the fat). This is the essence of all soaps. 

Now what happens when we wash our hands or 
clothing with soap? You know that our sweat glands 
are constantly giving off a certain amount of oil, 
which catches dust and dirt and soils our clothing. 
When soap is dissolved in water and rubbed on the 
hands or on soiled linen, it acts in two ways: First, 
it forms an emulsion with the oil, that is, a mixture in 
which the oil is held suspended in very fine particles, 
so that the oil can be washed out with the soap 
solution. Second, the very fine particles of soot and 
dust attach themselves to the tiny droplets of the soap 
solution, so they too can be washed out. 

Plants that Act Like Soap 

Certain plants, such as the common soapwort or 
“bouncing-bet" of the United States, contain a 
poisonous compound called saponin, which cleanses 
in much the same way as soap. In Chile and Peru 
the powdered bark of the soapbark tree (Quillaja 
saponaria) is used in washing fine fabrics. 

Every household was its own soap factory in pioneer 
days. Our greai^grandmothers used to save aU the 
waste grease from their kitchens for “soap fat.” For 
the saponifying alkali they used the lye obtained by 
leaching wood ashes— that is, pouring water through 
them to get a solution of potassimn carbonate or 



This lad is learning to use toilet soap to •wash away 
playground grime. Laundry soap in the home or laun- 
dry washer helps keep his clothing clean. Americans 
use more thanZS pounds of soap a year for each person. 
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Here IS the gigantic soap keUle in which the ingredients are boiled in a modern soap factory* And huge as it looks, you do not get a 
true idea of its real size, for this kettle is four stories deep and holds 275,000 pounds* It is heated by steam coils, and the ingredients 
are boiled for 11 days, until they are thoroughly blended and ready to be worked into soap* 
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After boiling in the kettles, the soap is allowed to cool somewhat and then i«; run u ** , . . /granite 

and are chiUed with water. They congeal the liquid soap and deliver itio the'ffplfpS r® ?! ”Sht. They ar®J}f 5 f*foUer 

irons out the soap into chips and delivers the chips to the endless belt at i“ the middle of the picture. ,This ro 

o well ai me leit, wnich carries the chips into the drier. 
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potash. At least once a year the accumulated soap fat 
was boiled up with the lye, usually in a huge kettle 
over an open fire in the back yard. The result was a 
yellowish soft soap. If the housewife wanted hard 
soap she “salted it out” with brine. The sodium in the 
salt and the potassium in the “soft soap” exchanged 
places. The resulting sodium compound rose to the 
top and cooled as a solid cake of hard soap. 

Either vegetable or animal fats may be used. The 
vegetable fats used include coconut, palm, olive, 
cottonseed, and soybean oil. The ingredients in soap 
must “balance” exactly. An excess of fat would pro- 
duce a greasy mass, useless for cleansing, and an ex- 
cess of alkali would burn skin and rot fabrics. 

Soapmaking in Modern Factories 
In factories, soapmaking starts in big steel kettles 
that may hold from 125 to 175 tons. They are heated 
by steam coils. Inlet pipes pour in the ingredients, 
and a cone-shaped bottom allows drainage. First the 
fats are run in; then alkali is added. The alkali 
separates the fats into fatty acids and glycerin, then 
combines with the fatty acids, to make soap. The 
combining process is called saponification. In mak- 
ing laundry soaps a salt solution throws the glycerin 
to the bottom. In most higher-grade soaps more or 
less glycerin is left. Some soaps are made from free 
fatty acids without glycerin. 

The soap is purified by several boilings for about 11 
days, then left to cool. Then it is run into a crutcher 
and beaten smooth by paddles. Scent and coloring 
are added if desired. For laundry soap resin is 
added to promote lathering. Rosin colors the soap 
yellow. From the crutcher the soap goes into frames 
or molds. TiTien the soap has hardened, the sides of 
the frame are stripped off. The soap blocks go into 
cutting machines to be divided into bars. The bars 
are dried, pressed into cakes, and wrapped. 

In 1948 a continuous process wms introduced com- 
mercially. A mixture of fat and alkali enters a cen- 
trifuge whirling at 15,000 revolutions a minute. Sa- 
ponification takes place in a few hours, and the pure 
soap is ready for cutting. 

Different Kinds of Soaps 

Toilet soaps are made in much the same way, but 
with fats of better quality. Instead of going through a 
crutcher, they are dried and sent to a mixer, or “mill,” 
where perfumes and coloring matter are added. 

Transparent soaps are prepared either by dissolving 
ordinary soap in alcohol or by'^ leaving some glycerin 
m the soap. In the first process the alcohol solution is 
decanted and the alcohol distilled off. The residue 
IS a thick transparent jelly, which dries as a clear 
sohd. Glycerin soap consists of glycerin and soap 
m about equal parts. An excess of glycerin makes 
hquid soap. Scouring soaps contain abrasive material. 
Castile soap is made with ohve oil; but the term 
May' also mean any fine, mild soap made with another 
oil. For example, “coconut castile” is a toilet soap 
made with coconut oil. Naphtha soaps contain naphtha 
Or kerosene for cutting heavy grease. 


PERFUMING THE MIXTURE 



Here a scale (numbered 231) delivers measured quantities of 
chips to a mixer (numbered 213), where the perfume is blended 
in. Afterward, the soap is milled with granite roUers, and then 
molded into bars and cakes. 

Shaving creams are soft soaps made with caustic 
potash and a slight excess of stearic acid. The brush- 
less type contains glycerin or similar agents. Saddle 
and harness soaps have a little wax, which remains 
on the leather when dried. Shoe polish has more wax, 
plus a dye to match the color of the leather. 

Special Detergents and Wetting Agents 

Soaps and other cleansing agents are often grouped 
as detergents. The term comes from the Latin deler- 
gere, meaning “to wipe off.” Doctors use the term for 
mildly antiseptic soaps such as “green soap,” made 
from potash alkali and linseed oil, and for various 
cleansers used on wounds and ulcers. 

Ordinary soaps do not work well with sea water or 
“hard” water, which contains dissolved Ume or mag- 
nesium salts. These salts may coagulate the soap and 
prevent it from loosening dirt and grease effectively. 
Soaps for use with hard water contain a builder, such 
as sodium silicate (wmter glass), various sodium phos- 
phates, borax, or sodium carbonate. The builder trans- 
forms the dissolved salts, so they do not hinder the 
action of the soap. Many soap powders contain a 
builder. Salt water soap is made with coconut or palm 
oil, caustic soda, and a builder. 

The most powerful cleansers are special wetting 
agents, products of modem sjmthetic chemistry^ some- 




times called “soapless soaps.” They have long chain- 
like molecules. One end of the chain consists of a 
water-soluble group or radical, and the other end of an 
oil-soluble group. Thus the molecules can act as links, 
bringing together substances that otherwise would 
not mix. When added to a liquid, they break down co- 
hesion and surface tension within the liquid (see 
Liquid). Thus they can penetrate under all kinds 
of dirt. Ducks cannot swim in water containing a 
wetting agent. It penetrates the oily protection of 
their feathers. The ducks become soaking wet and 
sink. Special “no-rinse” laundry detergents hold the 
dirt in suspension in the washing water. Dirt and 
water leave together in the wringing process. 

Wetting agents are now used in washing powders, 
shampoos, tooth dentifrices, and germicides. They also 
help make lubricating oils and dyes more penetratina. 
Soap box derby. A crowd of boys whooping in 
“soap box” coasters down a Dayton hill inspired one 
of the nation’s outstanding amateur races. One day 
in 1933 a photographer for the Dayton Daily News, 
Myron E. Scott, watched the fun, then persuaded his 
newspaper to promote a cityivide race. The next year 
he interested an automobile company and a number of 
newspapers in sponsoring a national competition. 

More than 100,000 boys in the United States and 
Canada came to compete in the preliminaries for the 
annual All-American and International Soap Box 
Derby. The finals, held at “Derby Downs” in Akron, 
Ohio, attracted more than 100,000 spectators. 


bearing adjustment, springing, weight distribution, 
tiie pressure, and an efficient steeling system were the 
most important factors. Success depended chiefly on 
the ability of the car to roll with a minimum of fric- 
tion in the moving parts. Total cost of materials wa'; 
hmited to SIO. The only parts permitted to be pur- 
chased ready-made were wheels, tires, bearings, axle 
rods, steering wheel and steering shaft, springs, and 
the hardware used in the construction of frame and 
body. No welding, brazing, soldering, or other proces- 
ses beyond the average boy’s capacity were allowed 
Newspapers promoted the local races and sent their 
winners to Akron. An automobile manufacturer paid 
the boys’ expenses in Akron and axxmrded prizes. A 
four-year university scholarship went to the cham- 
pion. Suggestions for building cars and the rules 
governing races and equipment were obtainable from 
local newspapers or from the Chevrolet Motor Dhi 
sion. General Motors Sales Corporation, Detroit. 
Soap bubbles. Pretty things to amuse children, 
but not worth the attention of a serious student— that 
is probably what you think of soap bubbles. What 
would you say of a man who at 40, nearly blind and 
dependent upon the eyes of a daughter-in-law, made 
briihant scientific discoveries by studying bubbles’ 
A Belgian physicist, Joseph A. P. Plateau (1801-1883), 
did that, and enriched our knowledge of surface ten- 
sion and other forces within liquids. His work, like 
Nexvton’s two centuries before, proved that much may 
be learned from bubbles {see Newton). 


AN EXCITING FINISH AT “DERBY DOWNS” 











Cheered by 100,000 enthneiaetie speetatoTs, t-wo boys roll across the finish 
line at “Derby Downs.” The course is a concrete hiil, 1.100 feet lone 
and 30 feet wide, with a 16 per cent grade. 

The Derby wms open to boys from 10 to 15 years of wate 
age. It encouraged not only sportsmanship but crafts- of pi 
manship, for the racers had to be built by the boys of ch 
themselves, and without a single bit of adult help Siphi 
except adxdce. These racers xveie gravity-propelled tion 
coasters, and had no engine or motor of any sort, in a 
The course xvas a rather steep hill 1,100 feet long, W] 
down xvhich the racers rolled at a top speed of about bubh 
20 miles an hour. Each year more sMlful craftsman- the s 
ship xvent into the winning oars. 1111661 alignm6nt. Thus 


t DOWNS” Why is a bubble round? For the same reason 

— — . that a raindrop is round — because the “skin 
- formed on its surface by surface tension {see 
. Liquids) tends to make the surface as small as 
Jit* Possi'tile. Since a sphere has the smallest sur- 
face for a given volume, raindrops, dewdrops, 
and drops of molten lead always tend to form 
into spheres, except as they may be forced 
out of shape by the pressure of the air through 
falling. 

A soap bubble differs from a raindrop in hav- 
i surfaces — one inside, one out— and 

therefore having twice as much surface tension 
It contracts until stopped by pressure from the 
contained air. Since gravity continually drains 
- water from the top of the bubble, the upper 

, wall becomes thin and tends to break. Bubbles 
” that will last a long time, hoxvever, may be 

« across the finish ^wade from the following mixture; Dissolve 
thoroughly one ounce of pure Castile or palm 
oil soap shavings in eight ounces of distilled 
years of water or rain water, then stir in briskly four ounces 
t crafts- of pure glycerin. Let the mixture stand until a layer 

he boys of clear liquid gathers at the bottom of the container 

lit help Siphon this off for use. For the best results the solu- 

ropelled tion should be kept free from dust. It can be stored 

ly sort, in a well-corked bottle. 

et ffing, BTiat causes the beautiful play of colors in a soap 

f about bubble? The inner and outer surfaces act as mirrors, 

ftsman- the space betxveen varies in depth and acts as a prism. 
;nment. Thus, light passing between these surfaces is reflected, 
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refracted, and subjected to interference (see Light). Why does a bubble rise at first? Your breath is 
When interference blocks one color, we see the com- warm, and thus lighter than cold air. A cold bubble 
plementary color. Constant changes in the thickness will float on the surface of a gas heavier than air. It 
of the bubble cause the s h i m mer of color. floats until the heavy gas seeps into the bubble. 


SOCIALISM—^ PLAN for ORGANIZING Human SOCIETY 

QOGIALISM. One plan of government is called Socialists also assert that many advances are sup- 


Socialism. It is based on the theory that all key 
businesses and industries should be owned and oper- 
ated by the workers and the state. 

Socialism arose from the Industrial Revolution. In 
the early 1800’s the invention of the steam engine 
changed manufacturing and transportation in Europe 
and the United States. Factories sprang up to manu- 
facture goods \\dth machinery driven by steam power. 
Railroads were built to carry goods and passengers. 

The article on Industrial Revolution explains how 
an ever-increasing number of people went to work in 
the new factories and for the railroads. Instead of 
owning their own shops and tools, they used the em- 
ployer’s equipment and were paid in wages. It became 
customary to call these workers labor. 

The owners of the factories and railroads were 
wealthy men or stockholders who invested in the enter- 
prises. The owners came to be called capitalists and 
their financial interest was called capital. The man- 
agement of the business wms handled by the owner him- 
self or by directors and officers (see Corporations). 

The Problem of Capital-Labor Relations 
Most of the factories, railroads, and other enter- 
prises provided their owners with a comfortable liv- 
ing. But the wages received by labor were usually 
pitiably low. Many men, women, and children worked 
long hours under unsanitary and unsafe conditions 
(see Industrial Revolution; Mines). 

Many businessmen and 19th-century economists 
believed that conditions would improve as the new 
system grew and production increased. They thought 
business wmuld thrive best if everyone was free to 
earn what he could. They also maintained that men 
work best when they receive rewards for extra ef- 
forts. And they urged that such incentives should be 
higher wages for labor and greater profits for capital. 

In general usage, these principles came to be 
grouped together under the name capitalism. This 
viewpoint has also been called “laissez faire,” (let 
people do what they please). Another term is free 
enterprise. Other men, however, denied the claims of 
the capitalism theory. They offered another plan for 
organizing human society called Socialism. 

Socialists believe that the profit motive has a 
degrading effect upon men. According to their view, 
competition solely for profit produces selfish rivalry 
ainong capitalists. They say that capitalists tend to 
hold wages as low as possible, thus keeping workers in 
poverty and misery. Socialists maintain that workers 
should first be assured a comfortable living. Then 
hey can be inspired to better efforts by incentives 

I'hAn money. Among these are higher rank and 
e respect given for worthy achievement. 


pressed because they do not promise profit. They say 
the remedy lies in having the government own all key 
enterprises. This will curb or eliminate the profit mo- 
tive and enable management to operate the enter- 
prises for the good of all. 

Many Meanings of the Word “Socialism” 

The word “socialism” seems to have been first used 
in a journal of a cooperative society in 1827. Since 
then the word has had many meanings. Both extreme 
revolutionaries and moderate reformers have called 
themselves Socialists. 

But today extreme revolutionaries, who believe 
workers should seize control of business and the gov- 
ernment by violence, have come to be called Commu- 
nists (see Communism). On the other hand, moderate 
Socialists believe in winning political power by legal 
means and then using it within the framework of 
established governments. They advocate extensive 
programs for social security (insurance and pensions) 
and heavy taxation of the well to do for the benefit of 
the poor. This policy has been called evolutionary 
Socialism. {See also Sociology.) 

Early “Utopian” Socialists 

Outstanding pioneers of the socialist theory were 
the Comte de Saint-Simon and Frangois Fourier in 
France and Robert Owen in Great Britain. These men 
have been called utopian Socialists, from the title 
of the book ‘Utopia’ by Sir Thomas More (1478-1535) 
which described an ideal society. 

Saint-Simon (1760-1825) believed in a system of 
centralized control of business and enterprise by in- 
dustrial leaders and men of science. Everyone was 
to contribute according to his ability and be rewarded 
according to his works. 

Saint-Simon’s countryman Fourier (1772-1837) fa- 
vored small groups of congenial individuals, living 
and working together for the good of all. He called 
such a communal group a phalanstery. Several ex- 
periments along these lines were carried out in the 
United States. The most famous was Brook Farm 
(1841-47) in Massachusetts. 

Most of these adventures in communal living col- 
lapsed. People did not live together unselfishly as 
expected. The few successful exceptions were held 
together by some binding tie of religious faith. 

Robert Owen (1771-1858) was a wealthy manufac- 
turer and philanthropist. Like Fourier, he favored the 
experimental small community. He began among the 
workers in cotton mills which he owned in New Lanark, 
Scotland. He tried to prove that he could pay good 
wages and provide good working conditions and still 
earn a profit. For his 2,000 employees he built a model 
community with schools and cooperative stores. 



216 


SOCIALISM 

Ha%dng succeeded in this venture he proposed to 
establish “villages of cooperation" throughout Great 
Britain. In them the poor could combine farming with 
industry and exchange products among themselves. 
But “Owenism” aroused strong opposition, so he went 
to the United States and founded a eoopeiative com- 
munity at New Harmony, Ind. Dissension among the 
leaders wrecked the experiment (1825-29). Owen le- 
turned to Scotland and continued to insist that 
society causes evil behavior when it encourages com- 
petition among men. 

Marx and “Scientific” Socialism (Communism) 

By far the most important figure in the history of 
Socialism was Karl Marx (1818-83). He was a German 
Jew who lived much of his life 
in political exile in England. 

Marx contributed what had 
been lacking in the works of 
pioneer Socialists. He devel- 
oped a consistent system of 
economic and political theory 
which, he claimed, amounted 
to an exact science. Marx and 
his collaboiator, Friedrich En- 
gels, presented their views in 
cusp, popular form in the 
‘Communist Manifesto’, pub- 
lished in 1848. Later Marx 
elaborated his views in his 
massive work ‘Das Kapital’ 

(Capital). 

Maix used the term “com- 
munist’ ’ to distinguish his views 
from those of the utopian So- 
cialists. They had believed in 
voluntaiy cooperative living. 

Marx thought the interests of 
capital and labor were utterly 
ii 1 econcilable. Labor would be 
oppressed and all but starved 
as capital continued to take 
(expropriate) most of the 
margin between cost and sell- 
ing pi ice for profit. Meanwhile capitalists would 
weaken each othei through destructive competition, 
and they would drive their countries into wais 
to vin new markets. Sooner or latei the workers 
would have to revolt and seize control of government 
and enterprises in older to improve their lot. 

In 1864 Maix and others formed the International 
Workingmen’s Association in an effort to unite the 
Socialist groups in various countries. But hlarx’s 
imperious temperament and his intolerance of opposi- 
tion led to manj”^ quarrels. The Association dissolved 
in 1876. Later it was lemembered as the First Inter- 
national. (See also Communism; Marx.) 

SoclaHsm as a Political Force 

Maix’s %'iens had tremendous influence on Social- 
ist thinking. But more than half a centuiy passed 
befoie the violent Communist view was separated 
cleaily fiom moie moderate beliefs and policies. In 


all countries except Russia, however, the trend was to 
drop methods of conspiracy and armed insurrection 

One reason was that Marx’s forecast of increasing 
misery and oppression was not coming true. Instead, 
there was piogiess in education, in social welfare, 
and m humanitarian legislation. Another reason laj 
in the progress which Socialism made as a political 
foice. There were no Socialist governments anynhere 
in Europe at the time; but Socialist parties and 
trade unions were developing ability to influence 
government actions. 

A Socialist Second International was organized in 
1889. Its congresses hoped to build a united class 
feeling among the workers in all countries and to use 
this to prevent war. If hostil- 
ities threatened, the workers 
might prevent the struggle by 
refusing to serve as soldiers 
or to make war supplies. 

Among the leaders (aside 
from Marx) during this period 
w'ere Louis Blanc (1811-82), 
the pioneer of political So- 
cialism in Fiance, and Ferdi- 
nand Lassalle (1825-64), or- 
ganizer of social democracy in 
Germany. Wilhelm Liebkneclit 
(1826-1900) and August Bebel 
0840-1913) followed Lassalle 
as German leaders. Another 
German, Eduard Bernstein 
0850-1932), led a “revision- 
ist” movement. The aim of his 
“evolutionary socialism’’ was 
to soften the extreme revolu- 
tionary dogmas of Marx. But 
his ideas were officially cen- 
sured by congresses of the Ger- 
man Social Democratic party. 
Socialism in the 
United States 

In 1848 Germany suppressed 
several revolutionary move- 
ments, and many of the defeated leaders sought refuge 
in the United States. They bi ought ideas of Socialism 
with them. But neithei they nor their successors ever 
attracted enough voteis to achieve any great political 
strength. 

In America they found no large class of people 
who felt that theie was no hope foi better days under 
flee enterpiise. Until about 1900, anyone who wanted 
to farm could get free land in the West. Most w orkers 
who had ability could improve their positions until 
they won comfortable incomes or even wealth And 
continual gains in productivity brought a steadily 
rising standard of living. 

In some cities, immigrants found themselves com- 
pelled to wmik for low wages and live under miserable 
conditions. Miners and workers in lumber camps also 
suffered e,xploitation. The Industrial Woikeis of the 
World (I.W.W.), formed in 1905, urged violent revo- 
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lutions. But they never achieved political importance 
(see Labor). For the most part, however, workers saw 
more hope in the growing power of trade unions than 
they did in Socialism. One of the great trade-union 
leaders was Samuel Gompers (see Gompers). 

In 1874 a workingmen’s party was formed. Soon it 
adopted the name of Socialist Labor party. A group 
split off in 1899, and in 1901 it formed the Socialist 
party. Among its best-known leaders were Eugene V. 
Debs (1855-1926), Victor L. Berger (1860-1929), 
Morris Hillquit (1869-1933), and after about 1928 
Norman Thomas (see Labor Parties). 

Socialism mustered its greatest show of political 
strength in the United States in 1912. In the presi- 
dential election of that year Eugene V. Debs received 
about 6 per cent of the popular vote as a candidate 
for president. The party has continued in politics 
since then but with little effect upon events. 

Two parties with some elements of Socialism in 
their programs, the Labor party and the Liberal party, 
exist in New York State. The Progressive party, which 
was founded in 1948, urged nationalization of basic 
industries. 

World War I and the Schism in Socialism 
The first World War brought a clear separation be- 
tween Marxism and other Socialist views. The hope 
that international Socialism could stop a war proved 
vain. In each nation Socialists responded to mobiliza- 
tion orders like the rest of their countrymen. 

The international Socialist movement was split three 
ways by the war. First, majority groups in the Social- 
ist parties of continental Europe and in the British 
Labor party supported their governments. Second, 
minority groups offered some passive opposition to 
the war effort, partly on Marxist, partly on pacifist, 
grounds. 

A third trend was led by the Russian, Nikolai 
Lenin. He and his followers succeeded in establishing 
a Marxist (Communist) government in Russia (see 
Lenin; Russia). They also set up a Third International, 
with headquarters in Moscow. 

These developments created a permanent schism in 
Socialism. The Communist parties proclaimed the dic- 
tatorship of the proletariat and aimed at creating 
Conmunist regimes in all countries. The Socialist par- 
ties identified themselves more closely with constitu- 
tional democracy. The separation served gradually to 
clear moderate (evolutionary) Socialists of earlier sus- 
picions that they were violent revolutionaries. 

Socialism between World Wars 
The first World War accustomed people to ration- 
ing, to managed currencies, and to state intervention 
in economic life on a scale unprecedented in former 
wars. Afterw’ard, Socialism made important political 
gains, notably in the Scandinavian countries, in Aus- 
na, and in Czechoslovakia. Socialist tendencies 
came into power through elections of Labor party 
governments in New Zealand in 1935 and in Australia 
? ^®29-31 and again in 1941. In Great Britain the 
^bor party, devoted to a British type of Socialism, 
•aplaced the Liberal party as the principal opposition 


to the Conservatives. There were Labor governments, 
the first in British history, in 1924 and in 1929-31. 

The political advance of Socialism on the continent 
of Europe was held back by two postwar developments. 
The Communists attracted much of the working-class 
vote which had formerly supported the Socialists. And 
the rise to power of Fascism in Italy (1922), National 
Socialism in Germany (1933), and other authoritarian 
regimes in eastern Europe and Spain drove Socialism 
underground. 

Curiously enough, although Hitler and Mussolini 
persecuted Socialists out of legal political existence, 
they adopted certain policies which might be called 
socialistic. Such measures were the imposition of far- 
reaching state controls in finance, trade, and produc- 
tion, with a view to channeling output along desired 
lines and averting unemployment. Hitler called his 
organization the National Socialist party. 

World War II and Socialism 

After the second World War, conditions seemed to 
favor the advance of Socialism in Europe. Coalition 
governments with Socialists and Communists were 
set up immediately to rule France, Italy, and Belgium. 
Socialists figured importantly in the governments of the 
Netherlands, Austria, and the Scandinavian countries. 

New regimes in Eastern Europe, in Poland, Rumania, 
Czechoslovakia, Hungary, and Yugoslavia, were also 
organized nominally under the leadership of “People’s 
Liberation Fronts.” They were dominated by Commu- 
nists, butSocialists were included. GreatBritain, forthe 
first time, gave the Labor party a substantial major- 
ity in parliament in the election of July 1945. 

Socialist Origins of the British Labor Party 

The British Labor party was founded in 1900, under 
the name of the Labor Representation Committee. 
One spearhead for its creation had been the Fabian So- 
ciety, a group of moderate evolutionary Socialists. 
Among its leaders were George Bernard Shaw, Sidney 
and Beatrice Webb, and Ramsay MacDonald. 
Another spearhead was the Independent Labor party, 
founded in 1893 by a group of trade-unionists. James 
Keir Hardie was the outstanding figure here. 

The British Labor party has differed somewhat from 
the continental Socialist parties. Most of its mem- 
bers belong through their trade unions. Party and 
trade-union leadership are interlocked. There is also 
a close working alliance between the Labor party and 
the British cooperative movement. 

The Labor party has never been antireligious or 
antimonarchical, and it has never followed a rigidly 
Marxian theory of class struggle and revolution. 
Communists are barred from membership, and 
there have never been more than a few Communists 
among about six hundred members of the British 
House of Commons. 

When the Labor party of Britain came into power in 
1945, it faced by far the greatest opportunity in his- 
tory to prove what merits there might be in Socialism. 
Other Socialist governments had either been the lead- 
ing party in a coalition government or had held power 
in much smaller countries. 
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The Labor party followed the established lines of 
evolutionary Socialist theory. The cornerstone of the 
program was nationalization of important enterprises, 
such as coal mining. Details of the program are given 
in the article on English History. 

Voters Render Decisions in 1950—51 

By 1950, however, the outlook for Socialism had 
become much less bright. In Eastern Europe the coun- 
tries behind the iron curtain had become out-and-out 
Communistdictatorships. In Western Europe, Catholic 
parties replaced the Socialists as government leaders 
in one country after another. The British Labor party 
won a general election in 1950 by a bare margin, and 
then in 1951 lost to the Conservative party. Mean- 
while in 1949 Australia and New Zealand had voted 
out their Socialist-dominated governments. 

These setbacks seemed keyed to the extent or lack 
of progress made in recovering from the effects of the 
war. Australia and New Zealand had been content 
with their governments for many years because the 
countries seemed to be getting ahead. By 1949 the 
voters believed this was no longer true. On the con- 
tinent of Europe, coalitions with Communists all but 
blocked national recovery. The Communists re- 
mained true to their Marxian principles. They did not 
help to promote recovery. Instead they created dis- 
sension preparatory to revolution. Large-scale Ameri- 
can loans and aid helped achieve such progress as 
was made. 

American aid also greatly bolstered the British econ- 
omy. Great Britain seemed unable to produce enough 
out of its own resources of materials, labor, and capital 
for a comfortable living and favorable trade balance. 
Even with American aid, it had “austerity living.” 

The test of the few postwar years was not conclu- 
sive. Any form of government would have had diffi- 
culty making progress under the existing conditions. 
Against the claims of Socialism stood the fact that 
it was no magic cure for economic and social ills. 

What of the Future? 

These mi.xed results suggest some of the difficulties 
in judging the future of Socialism. Most democratic 
governments also have clouded the issue. For decades, 
non-Socialist parties in these governments have 
included m their programs measures which once would 
have been widely condemned as “socialistic.” This 
was particularly true of the New Deal administrations 
of Franklin D. Roosevelt in the United States. 

The Conservative party showed this tendency in the 
British elections of 1950-51 . Instead of urging a whole- 
sale return to former practices of free enterprise, the 
Conservatives endorsed many of the aims of the Labor 
party. They promised to administer these measures 
more efficiently and economically. 

The issues between Socialists and non-Socialists in 
many cases have become questions of method and de- 
gree, not head-on collisions of utterly opposed view- 
points. Such a blending seems characteristic of demo- 
cratic government. Most political parties take what 
promises best results from various schools of thought. 
They do not give strict support to any one program. 


Social security. Many working people have small 
incomes and can save very little. Their money h 
soon gone if they become sick or lose their jobs. 
Often they have little saved for their old age. To help 
these people many countries have set up systems of 
government aid called social security. This aid usually 
includes several forms of social insurance and public 
assistance to the needy. 

Social insurance works like private insurance. It 
spreads risks and costs among a large number of 
people (see Insurance). It differs from private insur- 
ance chiefly in being compulsory. The government 
raises funds by taxation to pay the benefits of both 
social insurance and public assistance. 

Social security as a responsibility of government is 
relatively recent; but the idea is not new. In the 
Middle Ages, the craft guilds dispensed benefits for 
sickness and death. Later, trade unions provided 
some relief for their members. But in time of stress 
most wage earners had to fall back on charity (s« 
Poor Relief). France set up a voluntary unemploy- 
ment insurance system in 1850. In 1880 England 
passed the Employers’ Liability Act {see Employers' 
Liability). In 1883 Germany made accident insurance 
compulsory and soon it added sickness insurance and 
old-age benefits. Compulsory unemployment insur- 
ance was first adopted by England in 1911. 

In the United States, high-wage standards and the 
tradition of individualism delayed development of 
social security. Not until 1911 was the first work- 
men’s compensation law enacted. The first govern- 
ment old-age measure was enacted by Alaska in 1915 
(see Pensions). Between 1923 and 1928 nine states 
passed laws permitting counties to give old-age pen- 
sions. In 1929 New York established a state system. 
Many states followed in the next few years. 

Private and community relief organizations lacked 
funds during the long depression that began in 1929. 
In 1935 Congress passed a program, called the Social 
Security Act, and enlarged it in 1939 and 1950. The 
act provides: (1) old-age and survivors insurance, 
(2) unemployment insurance, and (3) grants to states 
to aid their pubhc assistance programs. The Social 
Security Board, in the Department of Health, Edu- 
cation, and Welfare, administers the act. 

Old-Age and Survivors Insurance. Taxes on em- 
ployees and employers provide the funds for this m* 
surance. By the 1935 act each employee was taxed 1 
per cent on a yearly income up to $3,000 and the ena- 
ployer 1 per cent. The expanded act of Aug. 28, 1950, 
raised the taxable income to $3,600. Both taxes were 
to rise gradually to 3j per cent in 1970. On Jan. b 
1954, they rose from IJ to 2 per cent. The govern- 
ment holds reserve funds in trust. _ , 

The Social Security Board issues to each insure 
person a Social Security card with his registration 
number. When he reaches 65 years of age and retires, he 
receives monthly payments. His wife or his widow 
also receives monthly payments at 65, and allow'ances 
are given for his dependent children. Lump-sum pa)'* 
znents are made when an insured worker dies and 
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leaves no survivor eligible for immediate monthly 
payments. In 1950 coverage was extended to many 
workers not previously eligible. For a single person 
the minimum monthly payment is 825 and the 
maximum, 885. For pensioners with dependents the 
minimum monthly payment is 845 and the maxi- 
mum, 8168.90. Pensions for railroad workers were 
set up before the Social Security Act was passed; 
they are administered under a separate agency called 
the Railroad Retirement Board. 

Unemployment Insurance. The stetes and terri- 
tories administer unemployment insurance. All of 
them now have plans approved by the Social Security 
Board. In most states employers pay the entire cost. 
The 1935 act called for a federal tax of 3 per cent on 
their payrolls. Against this the employer received a 
credit of 2.7 per cent for what he paid into his state 
employment system. Employers who have a small 
turnover of labor get a “merit rating,” which reduces 
their payments. The imemployed worker receives a 
weekly payment after a waiting period if no suitable 
job has been offered to him. The state law determines 
how much he receives and for how many weeks. 

Public Assistance. States that have public assist- 
ance programs approved by the Social Security Board 
receive federal aid. The Federal government pays 
about one-half the state’s expenditures for the needy 
aged, the needy blind, and dependent children. It also 
aids state programs for vocational rehabilitation. 

Different Forms of Health Insurance 
The United States has no system of public health 
insurance. But counties, cities, and states all provide 
a good deal of care from public funds. The Federal 
government gives financial aid to states for hospitals 
and general health service. It also provides medical 
services for the armed forces and veterans. Many 
Americans carry group health insurance or group hos- 
pital insurance with private companies. 

In 1948 the British government established the 
Health Service Act. The law provides free medical 
treatment for all and disability benefits for workers. 
The cost is paid by health insurance premiums paid 
by workers, by contributions of employers, and by the 
national treasury. This act was part of a “cradle 
to grave” social security program drawn up by Sir 
William Beveridge in 1944. It calls for insurance 
benefits for sickness, unemployment, retirement, ma^ 
temity, and widowhood. 

Soviet Russia has a complete system of socialized 
Medicine. The state provides all medical services. 
Social settlements. Amid the grime of slums 
m many cities stands a friendly building called a social 
settlement. Day and night, people from near-by ten- 
emente gather there for education and recreation. 
Social settlements arose to relieve the distress 
■ brought about by the rise of crowded industrial cen- 
ters (see Industrial Revolution). With the growth of 
ectories, thousands of people poured into cities, 
erded^ together in slums, they lived in filth and dis- 
®^se, with little chance to better themselves. Unrest 
®Dd crime flourished in these “blighted districts.” 


To help these people, a group of young graduates 
of Oxford and Cambridge universities decided to 
live and work with the poor in the East End of Lon- 
don. In 1884 they founded the first social settlement. 
This was Toynbee Hall, named for Arnold Toynbee, 
who had inspired the movement. Many other settle- 
ments have since been established in England and 
elsewhere. The first in the United States was New' 
York City’s Neighborhood Guild, started in 1886 and 
later called the University Settlement. In 1889 Jane 
Addams and Ellen Gates Starr founded Hull House in 
Chicago (see Addams). Others included Henry Street 
Settlement in New York, South End House in Boston, 
and Telegraph Hill in San Francisco. 

Most of the men and women who take up settle- 
ment work are college students or graduates. Many 
of them live in the settlement buildings, so that they 
can make friends with the people of the neighborhood 
and learn their problems at first hand. 

Day and evening classes are held in English, citi- 
zenship, manual training, dressmaking, pottery, mu- 
sic, and many other subjects. For the children and 
young people, there are reading and game rooms, a 
gynmasium, a playground, and often a theater. There 
are clubs too for debating, dramatics, athletics, and 
civic activities. Many settlements also have day nurs- 
eries, employment bureaus, and child-behavior clinics. 

Social settlements have helped to bring about many 
social reforms. They aided labor organizations to get 
laws passed against sweat shops and child labor. Their 
pioneer wnrk in training young people for trades and 
homemaking led many public-school systems to pro- 
vide similar opportunities. They have had a big part 
in fostering visiting-nurse services, sanitary-housing 
laws, and slum clearance, and in bringing about the 
creation of the federal Children’s Bureau. 


LUNCH AT NEIGHBORHOOD HOUSE 



These younesters are enjoying a midmorning snack of crackers 
and milk at the Heighborhood House nursery in Washington, 
D. C. Many social settlements provide a nursery where working 
mothers can leave their children during the day. 
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How SOCIAL STUDIES Help Make GOOD CITIZENS 


S OCIAL STUDIES. Building good citizens is the first 
aim of our public school system. All school 
subjects and experiences play a part in this process, 
but it is the special task of the social studies. These 
subjects deal with human relationships. (See Citizen- 
ship.) 

To be a good citizen one should know and be able 
to use many facts and skills. He should know how 
various peoples, with different resources and customs, 
live together in peace and happiness. He should un- 
derstand the history of his own people and the prin- 
ciples by which they live. He should be able to com- 
prehend the problems of his people and be willing and 
able to help solve these problems. He should have 
high moral values and be loyal to the democratic tra- 
ditions. Most of all he should be a well-adjusted in- 
dividual, mature in thinking and able to get along 
with others in his family, his community, his nation, 
and his world. It is the aim of the social studies to 
train young citizens with these qualifications. 

The social studies program extends through the 
schools from the study of family, school, and com- 
munity life in lower elementary grades through the 
social sciences offered in college. Visits to classrooms 
at different levels show the wide range of content and 
methods which make up this large and important 
field of study. Some sample visits follow. 

Around the walls of one classroom hang pictures 
showing scenes and events linked with the life of 
George Washington. Here are pictures of his birth- 
place, of his home, Mount Vernon, of a young George 
Washington surveying a plot of land, of a mature 
Washington at Valley Forge and Yorktown; of an 
older Washington making his Farewell Address as 
president. Maps show the 13 original colonies and 
the Revolutionary War campaigns. Replicas of the 
Declaration of Independence and the Constitution are 
displayed. On tables lie relics of colonial times and 
models of colonial clothing, furniture, travel equip- 
ment, and the like, created by the pupils. 

The pupils are discussing events and conditions 
during the life of Washington, relating them to the 
American Revolution, and learning the principles on 
which the nation was founded. They read their text- 
books, encyclopedias, and other reference works for 
backgiound material. 

This is a class in American history, one subject in 
the field of the social studies. The pupils are learn- 
ing facts about the origins of the nation and the basic 
principles of democracy developed by the founding 
fathers. The students are learning to understand the 
basic values that will help them make judgments and 
take action as American citizens. 

Learning about Other Lands and Peoples 
In another classroom a laige map of the world hangs 
on a wall and beside it is a map of Europe. Nearby 
stands a globe and about the room are various items 
from Noi way : manufactured goods, handicrafts, cloth- 
ing, and ait objects. Pictuies aiound the room show 



These city boys and girls are gaining facts and understandings | 
about rural life from a field trip to a farm. Social studies classes i 
make wide use of community resources. 



different aspects of life in Norway. On a table lies a 
moulded relief map of the Scandinavian Peninsula. 

The class has assembled to hear reports of various 
committees appointed earlier to carry out specia 
projects. One has studied the land, its resources an 
climate; others have studied ways of making a livingi 
customs and cultures, art, and relationships between 
Norway and the United States. The committees have 
finished their studies and now they are presenting 
their reports to the class. Everjmne discusses the re- 
ports and their meanings and relationships. The re- 
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port on the land and resources is tied in with those 
on making a living, on population and emigration, 
and on the culture and customs of the people. 

This class is studying geography — another of the 
social studies. Geography helps present a picture of 
how other people live and what social, economic, and 
cultural forces influence them. This, coupled with a 
knowledge of the past history of the country (from 
another social study — world history), gives citizens a 
basis on which to build opinions about their world 
neighbors. (See Geography; World History.) 

How the Courts Function 

A third class is discussing the American judicial 
sj'stem. They have visited their county courthouse, 
listened to cases being tried, and talked with court 
officials. They are discussing the rights of the de- 
fendant and how he is protected by the Constitution 
of the United States, by state constitutions, and by 
law. The relationship between county, state, and 
federal courts is discussed, and one student reports 
on the evolution of the system of justice in the United 
States (see Courts of Justice). Questions are raised 
regarding the court system under Communism. Since 
class discussion leaves several points unsettled, the 
pupils make arrangements to invite a lawyer to meet 
with the class and answer questions. 

This is a class in government, civics, or political 
science (see Government; Political Science). During 
the year it will study the functioning of the legislative 
and executive branches as well as the judicial branch 
of the government (see United States Government; 
Congress; State Governments). As they gather facts 
about their local, state, and federal governments, 
the students learn the role of the citizen and his re- 
sponsibility for good government. They come to ap- 
preciate the philosophy and values of the American 
system. 

Studying a Community Problem 
A fourth class has just returned from a trip into 
the community where they have observed slum, or 
substandard housing, conditions. They have inter- 
viewed tenants, landlords, and responsible city offi- 
cials. The students have many questions to ask. What 
caused this part of the town to run down? How do 
the residents make a living? Does the area meet the 
requirements of the building code? Can the city con- 
demn substandard dwellings? If they were torn down, 
where would the residents move? What is the effect 
of these housing conditions on health? On juvenile de- 
linquency and adult law breaking? What can be done 
to improve housing in such neighborhoods? Should 
the government pay for slum-clearance projects and 
provide low-cost housing? Would it be better for pri- 
vate investors and builders to undertake such projects? 

Pupils and teacher decide that more information 
^d insight are needed to answer certain questions. 
Topics are selected for further study and discussion 
^.®^_ding lists are prepared (see Housing). 

, . is a class in community problems, part of the 
oigh-school social studies program. Students are en- 
Saged in a type of research they will need as good 


COMMITTEE RESEARCH ON UNITED NATIONS 



This picture from the Madison, Wis., public schools shows a 
committee studying books and periodicals as they prepare a re- 
port for a current problems class. A radio, is ready for newscasts. 


citizens. They are gathering facts through observa- 
tion, interviews, reading, and other research. To 
understand the problem, it is necessary to go into 
the history of the community, to see what geographic 
forces have affected the area, to study the economic 
factors involved, to analyze the role of government, 
to draw on sociology and social psychology (see Eco- 
nomics; Sociology). The students find that all these 
divisions of the social studies contribute to their 
thinking about the problem. They see that a com- 
plex problem cannot be approached from a single 
point of view. A real study calls for an understand- 
ing of the interrelationships between the different 
branches of the social studies. They learn that this 
is true of practically all the problems the nation faces. 
Single answers to controversial questions are not 
often found. 

Approaching an International Problem 

A fifth classroom is darkened and the students are 
viewing a film on the United Nations. The class is 
starting a unit on “Roads to World Peace.” As the 
film is concluded, hands are raised by eager ques- 
tioners. Why did the United States join the United 
Nations? Why are some countries not members? Does 
the organization have authority over the United 
States and other member nations? How can it accom- 
plish its objectives if it does not have power to force 
member countries to abide by its decisions? What has 
the United Nations done toward achieving world 
peace? What are some of the earlier efforts to achieve 
peace through international collaboration? Is Russia 
sabotaging the efforts of the United Nations? MTiat 
are the activities of the Specialized Agencies? 

This class is studying an international problem of 
concern to all mankind — again part of the upper-grade 
social studies program. There is quick agreement on 
the aims; world peace and security and the preserva- 
tion of the nation and its democratic heritage. The 




These pupils in Glencoe, 111., are co-operating in activities that Here two high-school students are at work on a ni 9 d_ri of a coa- 
give meaning to pioneer life. The girls, in costume, are carding tour map of Italy (for methods, see Maps). This activity laW” 
wool at a painted hearth. The boys work at a wagon model. extensive research, pupil-teacher planning, and manual sam 


problems arise in connection with the means to achieve 
these goals. Final answers cannot be given to many 
questions, but the students are learning how to think 
about problems, how to gather facts, evaluate infor- 
mation, reach conclusions, and decide on courses of 
action. Again they need knowledge from the various 
branches of the social studies and an understanding of 
the interrelationships between them. They find that 
it is difficult to think clearly about such complex and 
controversial issues and even harder to decide on 
courses of action, yet they realize that these difficult 
tasks are demanded of the good citizen. 

What Are the Social Studies? 

The social studies deal with human life — past and 
present; with people’s basic needs and with the activ- 
ities through which they meet their needs, with the 
institutions they have developed, with the forces 
affecting human behavior. The term “social studies” 
is a name of a field of study, just as "mathematics” 
names a field that includes arithmetic, algebra, geom- 
etry, and trigonometry. The term does not mean a 
particular oiganization of subjects, a point of view, 
a social, economic, or political doctrine, a philosophy, 
or a method of teaching. 

The common divisions of the social studies found 
in the schools are: history, government or civics, 
geography, economics, sociology, and problems of de- 
mocIacJ^ These subjects are developed independently 
of one another and may be taught independently. In 
the elementary schools today, however, the subjects 
tend to be united or integrated, and courses are some- 
times designated simply as social studies. At higher 
grade levels, where more technical and advanced con- 
cepts are met, the tendency is to list the separate divi- 
sions as courses. In the last j^ears of high school where 
problem courses are offered, as well as in courses on 
contemporary affairs, an effort is made to bring 
knowledge from all fields to bear on the problem 


under study. There are a great variety of wa)'S in 
which the social studies curriculum may be organ- 
ized, although the basic objectives are the same. 

The Objectives of the Social Studies 

One objective of the social studies is to present 
knowledge from the various subject-matter divirions, 
adapted to each grade level and to the maturity oI 
the pupil. The social studies aim to develop under- 
standings and attitudes about the nation and the 
world, which are based on information. Tifithout 
knowledge, understanding and intelligent action are 
impossible. 

A second objective is to develop the will and abii- 
ity to act — to develop responsible citizens who know 
how to carry out action programs in a democracy 
The social studies program tries to make the individ- 
ual citizen see that it does make a difference what he 
thinks and does about affairs in his home, his com- 
munity, his state, his nation, and the world. The 
means of communication, participation, and action 


need to be clear to every citizen. , 

A third objective is the growth and development o 
basic skills related to the content and study of t e 
social studies. These include; 

I. Skills in the scientific method of inquiry 

a. The ability to locate and gather information 

b. The ability to evaluate and organize infornm- 


tion 

c. The ability to think critically and solve pro ' 

lems ^ 

d. The ability to reach conclusions and formuln 


possible courses of action 
n. Social skills 

a. The ability to participate in group undertaking® 

b. Skill in getting along with others 

c. Skill in observation 

d. Skill in assuming responsibility and exercising 
leadership 
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PREPARING FOR A CITIZEN’S DUTIES 



Here pupils in a civics class at Madison, Wis., are engaging 
in an art activity to help them visualize the three branches of 
the federal government and the functions of each branch. 



These Chicago high-school seniors ■will soon be voters. Here 
tney are locating their home ward and precinct in a civics class, 
preparing to play the good citizen’s role at election time. 

III. “Tool” skills 

a. The ability to interpret maps and globes 

b. The ability to interpret material in graphic form 

c. The detrelopment of a sense of time and chro- 
nology 

The social studies also join in the general school 
task of developing skills in reading, listening, speak- 
“ig, and writing. All these skills are essential in the 
development of an enlightened citizenry. 

A fourth objective of the social studies is the 
\4evel0pment of a basic set of values or ideals that 
'^ill guide the conduct of the individual as choices 
are made and courses of action are determined. The 
home, the school, and the church all have a defimte 
T^ponsibility for teaching these values, and all 
should work together for their development. 

A fifth objective is the development of individuals 
^ho are well adjusted to society — citizens who are 


able to adapt themselves to changing conditions. 
While the social studies generally deal with the na- 
ture of society, they are also concerned with the 
development of individuals, their emotional and in- 
tellectual adjustment to society. The personal prob- 
lems of youth are dealt with to help students make 
adjustments in day-to-day situations. 

Social Studies Content and Methods 

The content, or subject matter, taught in the so- 
cial studies is selected from the social sciences, which, 
at the college level, are the scholarly fields of teach- 
ing and research dealing with human relations and 
human group life. Teachers and curriculum commit- 
tees assemble for elementary- and secondary-school 
courses materials from those broad fields selected for 
(1) the interests and maturity of the pupils; (2) the 
teachability of the ideas and facts; and (3) the 
contribution which the ideas and facts can make in 
the social and civic development of the boys and 
girls. The basic objectives furnish guides as to ■u'hat 
is to be selected. Textbooks offer some methods and 
content but many other references and teaching aids 
are needed. Teachers meet together locally and in 
national professional organizations to exchange infor- 
mation and give mutual assistance. The task of the 
teacher has become increasingly difficult with the 
passing years because society has grown more complex 
while the school curriculum affords no more time in 
which to teach. 

Materials of instruction are chosen to present the 
subject matter in an interesting, carefully considered 
way. Typical classes use textbooks, reference books, 
encyclopedias, newspapers, periodicals, films, film- 
strips, recordings, maps, globes, charts, models, and 
museum collections. Field trips are a common and 
useful means to give pupils a chance to observe and 
collect data not found in the classroom. Many differ- 
ent teaching methods are successfully used. There 
is no such thing as a social studies method. Reading, 
research, group activities, panel discussions, class 
reports, speakers, pupil-teaching planning, field trips, 
collections, audio-visual materials, testing, model 
making, art, dramatization, interviews, and the use 
of the community as a laboratory are a few of the 
methods used to interest and instruct children. 
Achieving the goals of the social studies calls for a 
teacher with scholarship, initiative, ingenuity, and 
wdth the qualities for leadership. 

Where current problems are studied, the teacher is 
faced with the special difficulty of handling contro- 
versial issues. The right of the pupil to learn what 
he needs to know places on the teacher the responsi- 
bility to teach about controversial issues. If a cur- 
riculum does not deal with important issues of the 
day, the school is failing in its responsibility. The 
treatment of such issues should be at the maturity 
level of the pupil and in accord with high professional 
standards. Final answers are not reached, but knowl- 
edge about the problem and skills in problem solving 
are emphasized. {See Reference-Outline and Bibliog- 
raphy for Sociology.) 
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SOCIOLOGY— STUDY of Human SOCIETY 


S OCIOLOGY. Most people spend their entire lives 
as members of one group or another. They are born 
into the family group. Later they get together to 
study in school, to work, to play, to worship, or in 
some instances to commit crime or to make war. 

This tendency to form groups lies at the very foun- 
dation of human society. If w’e want to know why peo- 
ple act as they do, we must understand how the group- 
ing process operates. Such studies of group behavior 
form the subject matter of the science called sociology. 
Its chief function is to study the “rules” that govern 
group living. Sociologists want to learn how these 
rules originated, how they operate, why some change, 
and why others die out and disappear. 

What Is a “Society”? 

In Older to study group behavior, a sociologist 
must decide what makes up a group. A crowd at a 
baseball game is a group but it exists as a group only as 
long as the game lasts. Such temporary groupings de- 
serve study because they illustrate human behavior. 
But it is more important to understand the forces 
which hold groups together for a lifetime or influence 
people for hundreds of years. Sociologists use several 
tests for detecting these forces. 

First, they look for the original tendency to get 
together and form a gioup. A primary impulse is the 
love of companionship. A group formed for such a 
reason is the family or the people who live in a town. 

Second, the sociologist looks for bonds of senti- 
ment, feeling, or belief which help to hold the group 
together. A religious belief is one example; loyalty 
to a nation is another. Social habits and courtesies 
also help to define a group. American men shake hands 
with each other when they meet. The Ainu of Japan 
places his hands together in a gesture of greeting 
(for picture, see Japan). Such differences may seem 
trivial, but people tend to associate with those who 
have the same social habits as themselves. 

A third and most important test is the exchange of 
services and benefits between the members of a group. 
In a country like the United States or Canada, some 
people do the farming, others work in factories, and 
so on. By specializing in this way, each one can pro- 
duce a surplus of some commodity or service. This 
increases pioduction and benefits the group as a whole. 
Thus mutual exchange acts powerfully to hold the 
group together. The ancient Greek philosopher Plato 
considered this division of labor and interdependence 
of a group the very foundation of human society. 

A group which is held together more or less perma- 
nently by ties of the sort described is often called a 
society. The word comes from the Latin socius, mean- 
ing “a companion.” Some sociologists believe that a 
group can only be called a society if it can perpetuate 
itself — that is, pass on its customs and ties of feeling 
and interdependence to the next generation. 

Culture and Institutions 

The sum of all the rules, characteristic actirdties, 
and methods of group life is frequently called human 


culture. Each group which can be described as a so- 
ciety has its own distinguishing culture. 

Various aspects of a group's culture tend to fall inio 
fixed patterns, just as individuals form habits. Those 
habitual ways of thinking about and doing things in 
groups are called institutions. A social institution is a 
group custom, such as marriage, property, education, 
government, or religion. 

Once an institution is established people are usually 
reluctant to change it. But new situations arise con- 
stantly, and institutions must be adapted to suit the 
changed conditions. 

During the Middle Ages in Europe, good farming 
land was the most important form of wealth, and the 
distinguishing mark of a nobleman was his ownership 
of land. Manufacturing, trade, and loaning money were 
considered relatively ignoble occupations. Today this 
belief has changed. The manufacturer, the merchant, 
and the banker are as respected as the landlord. So- 
ciology studies and tries to explain such changes. 

Rational and Irrational Conduct 

Men like to consider themselves intelligent beings. 
But if they always acted intelligently, they would 
plan their cultures and institutions to work to the 
best advantage. Occasionally, men do plan important 
institutions deliberately. After the American Revo- 
lution, an assemblage of leading men planned a new 
government and wrote a constitution for it. IVhen 
the 13 colonies adopted the United States Constitu- 
tion to govern themselves, they entered into a socio! 
contract, or agreement. 

Most social institutions, however, are not the prod- 
uct of any contract or agreement, as the French phi- 
losopher Rousseau thought they were. They were 
worked out gradually, and all too often by bitter eiipe- 
rierfce, as men learned by trial and error how to adjust 
their different aims and get along together, fre- 
quently such institutions are colored and shaped by 
hatreds, mistaken thinking, and class, race, or religious 
prejudice. For many centuries the nobility of Europe 
believed that warfare and even individual fighting (iu 
tournaments and duels) was the most dignified of all 
occupations. They looked with contempt upon peas- 
ants, merchants, and laborers. 

F or years men felt compelled to fight duels to main- 
tain their honor. Only in the 1800’s did they come to 
realize that dueling was a foolish and destructive way 
to settle quarrels. For centuries, many women made 
themselves uncomfortable and often injured their 
health by wearing corsets that were too tight. Only 
in the present century did they adopt more natura 
styles. Thus sociologists find that a new generation 
often accepts the culture it inherits without ques- 
tioning it. 

A sociologist also learns that many people have 
customs which appear to be grotesque, barbarous, or 
worse. Why, for example, do boys of Australian native 
tribes have their teeth filed to sharp points during 
their initiation into tribal membership? Why do some 
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primitive tribes practise head-hunting or cannibal- 
ism? Even the most civilized peoples have some be- 
liefs and customs not based in fact. They cling to irra- 
tional beliefs which we call “superstitions.” 

The sociologist must study fashions and fads. These 
show how people copy new practises, habits, or cos- 
tumes when they seem interesting or effective. This 
tendency to “follow the leader” is a powerful force in 
shaping group behavior. 

Sociologists must consider all traits of human na- 
ture and look for irrational as well as rational reasons 
for group conduct. And they must realize that men 
are stirred to action by emotions and prejudice just 
as often as they are by “rules of reason.” 

Sociology and Other Sciences 

Smce sociologists study all important forms of 
human group behavior, their field is vast. Usually 
each important aspect is also the subject of a separate 
science. The relations between sociology and these 
other sciences are often vague and hard to explain. 
It would be reasonably near the truth to say that 
each science studies activities and phenomena in 
order to understand procedures and perhaps develop 
improvements. Bankers and economists do this when 
they study the money system of a country and suggest 
laws to improve the use and control of money and 
credit. A sociologist might study the same facts in 
order to learn how the people’s use of money and ideas 
about it have influenced group behavior. 

Sociology uses the flndings of -psychology to help 
understand the operations of the human mind. It de- 
pends upon history for many records of past social 
groups and also for special methods of stud3dng those 
records. Archeology aids sociology by uncovering the 
story of peoples and their ways of living thousands 
and even tens of thousands of years before any written 
records had been invented. 

One controlling feature in all records of the past 
is the fact that men depend to a great extent upon the 
earth for food, shelter, raw materials, and recreation. 
This relationship between man and his physical en- 
vironment is sometimes called anthropogeography. 
Studies in this field include such problems as the 
effect of climate, the shape of the land, and the avail- 
ability of natural products. 

From all these studies the sociologist develops the 
story of how man has gradually freed himself from 
domination by his environment. At the same time he 
was learning to use and shape it for his own purposes. 
Steps in this progress have been the discovery of fire, 
the invention of pottery, domestication of animals, 
smelting of metals, and the development of transpor- 
tation and communication (see Civilization). 

Part of this record is the story of how men gradually 
improve their ways of thinking and acting about such 
problems. Most students of the past agree that the 
earliest men thought that everything in nature was 
controlled by various spirits and gods. There was a 
spirit for rain, another for sunshine, and so on. To 
gain favorable conditions, men tried to influence spirits 
'vith incantations and sacrifices (see Magic). 


Thousands of years passed before men shook off this 
faith in magic and learned to use their own powers of 
intelligence in dealing with nature and producing 
what they needed. An important part of this develop- 
ment has been the growdh of exact study and experi- 
ment. This special approach to problems is called 
science or “the scientific method” (see Science). 

Studying Social Problems of Today 
In its studies of group behavior, sociology must con- 
sider how the group does its work, how it governs 
itself, and its standards and rules of conduct. Con- 
sidered as separate topics, these inquiries form the 
subject matter of economics, political science, and 
ethics. Sociology draws together the results of studies 
in these separate fields to give understanding of the 
group as a whole. 

Social anthropology, ethnology, and ethnography are 
terms used to indicate branches of science which study 
the factor of race in human culture (see Races of 
Mankind). But these differences in skin coloring, 
head form, or hair texture cause people to think, be- 
lieve, and act in characteristic ways. Therefore sociol- 
ogy must consider these physical aspects. 

Sociology is linked with biology, economics, and 
other sciences in the study of vital statistics. Such 
studies consider fluctuations in the population, such as 
birth rate, marriage rate, death rate, and immigration 
(see Biometry). Some sociologists consider these facts 
to be the very core of the science of society. They 
provide connecting links between human beliefs, 
human heredity, and the physical environment. 

As a part of such studies, sociology must understand 
how societies maintain social control of their members. 
Such inquiries consider how government, religion, 
the schools, family discipUne, and public opinion, all 
combine to restrain individuals and make them obey 
the group’s rules of approved conduct. 

Attempts to Solve Social Problems 
It is only natural to seek remedies for social prob- 
lems. Such studies are often called applied sociology. 
They consider such problems as crime, poverty, war, 
ignorance, industrial maladjustment and conflict, 
immigration, race prejudice, leisure, and eugenics. 

An important portion of applied sociology is the 
efforts made by trained social -workers to achieve im- 
provements for individuals, families, and communities. 
These workers apply their training in sociology to 
helping people solve their social problems and achieve 
satisfactory adjustment to their environment. Social 
workers also find employment in such acti-vities as 
poor relief, social settlements, pensions, and social 
security (see articles on these subjects). A tireless 
pioneer in settlement work was Jane Addams, who 
founded Hull House in Chicago (see Addams). 

New Ways of Studying Old Facts 
Sociology is sometimes considered the youngest of 
the social studies. But as far back as we know, think- 
ing men have studied social problems, the nature of 
man, and the origin and working of human society. 
Plato and other Greeks understood something about 
division of labor, eugenics, and social control through 
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education. The Hebrew prophets, particularly Amos, 
proclaimed a better social order. St. Paul taught 
through his concept of the mystic body, or union of 
Christian believers, that society is a reality. Through 
the centuries thinkers such as Sir Thomas More and 
Thomas Hobbes delved deeply into the nature of 
society and social man. 

It was not until the ISth centurj’’ that scholars in 
England, France, Germany, and Italy came close to 
what we think of as social science. The French Revolu- 
tion, the Industrial Revolution, new discoveries in 
physics, chemistrj', and biology, and later Charles 
Darwin’s theory of evolution gave impetus to social 
studies. (See also Social Studies; Evolution). 

Some Famous Sociologists 

Toward the middle of the 19th century the French 
philosopher Auguste Comte applied the name “soci- 
ology” to studies aimed to draw together knowledge 
from various sciences to give an understanding of hu- 
man society. One of his important working principles 
was his doctrine of Positivism. He believed that 
science should be built up bj' using nothing but “posi- 
tives.” This meant using those items of knowledge and 
understanding about natural phenomena wliich could 
be comprehended as working together exactly and 
invariably, like the parts of a machine. 


Many scholars have opposed this view strongly. 
They believe that human actions and behavior include 
something more than machinelike responses tonatnial 
stimuli. But regardless of what the truth maybe, 
Comte’s views kindled a keen desire to understand 
group behavior more exactly and to work out sharper 
understanding of social institutions, investigathe 
methods, and problems. 

Herbert Spencer, John Stuart Mill, Leonard T 
Hobhouse, and Edward A. Westermarck in England, 
Emile Durkheim and Gabriel de Tarde in France, 
Albert E. Schaffle in Germany; Lester E. Ward, 
William G. Sunmer, Franklin H. Giddings, and 
Edward A. Ross in America are others who con- 
tributed largely to building up the science of soci- 
ology in its earlier days. It is now taught in most 
American colleges and in representative universitfe 
all over the world. 

Sociology is still a young science, but it has infin- 
enced modern views on economics, history, law, politi- 
cal science, ethics, education, and religion. It hffi 
established facts which may be of great value in 
creating a better social order. HTiile its first aim 
remains to know' the facts about social life, its great 
service will be, as Comte taught, to promote human 
progress and a more rational society. 


REFERENCE-OUTLINE FOR STUDY OF SOCIOLOGY 


III. 

IV. 


THE NATURE OF MAN 

I. Man’s origin and antiquity M-63, C-325, F-209 

' hdividual differences 1-113-14 
n ueli.. , 

Influence of t 


, nvironment H-348, E-452 

V. Man s social natu. „„„ , . . , , 

41; need for econoiSf ^^20; his social heritage E-239- 

VI. Biometry B-154-5 V E-222 

THE DEVELOPM^x 

, t. • • 1 - .1^ OP SOCIETY 

I. Primitive isolation: indeptfs^ 

nature C-325; unsettled life struggle against 

II. Beginnings of progress and invei 

A. Early inventions 1-199-200 v?^ions^ 

1. Use of fire F-73, M-63, pict , / 

2. Weapons for hunting a 
weapons and the Stone 
bow and arrow A-302-3, 

B. Beginnings of social, or gro 

1. Foundation of the home 

2. Division of labor: men 
riors, women as home 

3. Neighbors help and p 

C. Types of primitive homes 

1, Cave dwellings C-158, 

2. Lake dwellings LrST, 

S-144a, C-326 

HI. Foundations of civilization. S(' 


,V,u/e C-325 
':nd defense: stone 
'Age M-69, S-401-2; 
M-66 
I, up, life 
F-18-186, M-66 
as hunters and war- 
managers M-6G 
otect each other S-220 
143-4 

ictures M-64, 67 
CM-66, pictures M-68, 


Outlines for Ancient History ai 


be also the Reference- 


A. Simple arts and crafts History 

tery M-66, picture C-325 '“'’^ntion of pot- 


B. EducutTbw^by word of mout| 

C. Domesticmipn of animats C-S| 


Ifradition) E-241 
!25 


D. Beginnings of agriculture C-325, A-57-8, S-lH 

E. Benefits of ogriculture ond domesticoted animou 

1. Division of labor between farmers and crafts- 
men E-242, M-69, A-57 

2. Nomadic ways of life M-245, M-69, S-Uh 
I-106a-& 

IV. Effects of commerce T-164-5 

A. Beginnings A-57, C-326 . . 

B. Rise of cities C-324, C-326: as market places (fairs) 
F-11-12; as dwelling places of craftsmen G-228 

C. Development of transportation 

1. Beasts of burden, wagons, and other vehicles 
T-170d 

2. Establishment of trade routes T-164-5 

3. Boats, ships, and navigation B-214, S-Hfl-SU, 
N-78-80 

V. Rise of class distinctions G-145: slavery and serfdom 
S-194-5; the caste system 1-58 

VI. Rise of political organizations G-145 

Vli. Invention of writing and its effects. See also the 
Reference-Outline for Ancient History' 

A. First written decrees and records W-310, 0-32 , 
E-240 

B. Development of positive law L-139 

C. Beginnings of formal education E-241 

Vlll. Growth of nations and nationalism G-145; oitj' 
states C-324 

A. Geographic influences 

1. Favorable soil and climate; MesopotaroW 

M-174-5; Egypt E-270; China C-259-61 . 

2. Harbors and trade routes T-164-6: Phoeni 
cians P-204-5; Greeks G-189 

3. Rivers R-155-7 
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B. Racial influences 

1. Migrations of vigorous peoples into more fa- 
vorable environments M-245-6, B-23-4: Ro- 
mans R-180 

2. Military enterprise and leadership; Rome 
R-186; Macedonia under Alexander A-147-9 

C. Religious influences; Jewish J-351-4; Christian 
C-301-4, J-339-40; Mohammedan M-329-32 

D. Conflicts between nations 

1. Causes: economic E-208, N-121, H-445-7, 
S-244; religious differences E-432; ambitious 
leaders (Napoleon) N-6-11 

2. Efforts to settle international disputes by 
peaceful methods P-101; arbitration A-294-5; 
treaties T-177-8; international law 1-189-91; 
League of Nations L-142; United Nations 
U-240-43 (Korea K-66) 

lote: For a detailed study of the social influences that con- 
ributed to the rise and development of each of the great 
lations of antiquity, see the Reference-Outline for Ancient 
lislory. For any leading modern nation, see the Reference- 
lutline for that nation and the Reference-Outline for 
Vorld History. 

IX. Social influence of inventions 1-199 

A. Gunpowder helps to abolish feudalism G-232 

B. Magnetic compass extends navigation C-427: 
new lands discovered A-187; contacts between 
peoples increased C-328 

C. Invention of printing makes general education 
possible P-414c-<i, E-240 

D. The steam engine ushers in the Industrial Revolu- 
tion 1-132. See also the Reference-Outline for 
Industrial Revolution 

E. Extension of the use of machinery M-13-14 

F. Electric power appears E-289, E-309-10 

G. Use of power gives more production and leisure 
P-403, L-158-62 

SOCIAL INSTITUTIONS AND GROUP ACTIVITIES 

I. The family, clans, and tribes F-lSa-b 

A. Marriage customs M-100-1006, F-16-17 

B. Meeting child needs C-23948; baby care B-24 

C. Early training determines character and habits 
C-239-48, H-240: personality P-159h 

D. Safety S-7-8. See also the Reference-Outline for 
Safety Education 

II. The school S-57 ; for detailed study, see the Refer- 
ence-Outline for Education 

III. The church C-3014, R-101 

IV. The government G-144-6: for detailed study, see the 
Reference-Outline for Political Science 

A. The spread of democracy D-63-7 

B. The struggle for individual freedom 1-115-17 

V. Publicity: newspapers and magazines N-186-92, 
M--29-31 ; radio R-49-51; television T-50-2, 55; adver- 
tising and propaganda A-23-7, C424e-/i 

VI. Social welfare work F-248-51; Florence Nightingale 
N-236; Clara Barton B-61; Wilfred Grenfell G-215; 
Martha Berry B-132; Albert Schweitzer S-59 

A. For children F-249, 251; child labor laws C-249; 
juvenile courts J-368 

B. For mothers: mothers’ pensions F-251 

C. For the poor and disabled: pensions P-140-1; 
education of the blind B-206-7; education of the 
deaf D-25; poor relief P-368-9; employers’ lia- 
bility E-341 ; Salvation Army S-33-5 

D. For victims of disasters: Red Cross R-87i) 


E. For immigrants: Americanization A-217 

F. The Negro problem in the United States N-107-9 
George Washington Carver C-130; Booker T. 
Washington W-15 

G. Social settlements S-218a: Jane Addams A-17 

H. Prisons and punishments P414d416 

VII. Foundations and charities F-248-51 

VIII. Other social organizations 

A. Patriotic societies P-98, A-223 

B. Fraternal groups F-283, K-57: Moose and Elks 
(Fact-Index) 

C. For young people J-368a-6: Y.M.C.A. Y-342; 
Y.W.C.A. Y-343; Boy Scouts B-273-8; Girl Scouts 
G-113-15; Camp Fire Girls C-54:-5; 4-H Clubs 
F-252-2525; Junior Red Cross R-876-88 

D. Women’s clubs W-183 

E. Parent-Teacher Associations P-80 

F. Labor organizations L-69-75 

SOCIAL BELIEFS AND CUSTOMS 

I. Magic and witchcraft M-3340, W-179-80 

II. Mythology M475-8, outline M478-9 

III. Folklore F-193-208, S408-23 

IV. Ethics E400 

V. Costume and adornment D-1 44-51; jewelry J-346- 

50; tattooing T-23; armor A-376-7, K-55-7; uni- 
forms U-234-9 

VI. Social rank and precedence: decorations and titles 

of honor D-3843; etiquette E404-11 

VII. Origin of personal names N-2a-3: nicknames N-235 

VIII. Amusements V421-32: hobbies H-387401 

A. Games for children G-8-8/ 

B. Athletic games: baseball B-63-72; basketball 
B-75-6; bowling B-266; boxing B-267-72; cricket 
C-511-12; curling C-530; football F-226-34; 
fencing F-50-2; golf G-136-8; handball H-256-7; 
hockey H-402; lacrosse L-824; polo P-364-5; 
rowing B-215; softball B-72; tennis T-70-2; 
water polo P-364; wrestling W-305-7 

C. Sports and pastimes: boating B-214-19; camping 
C-56-63; canoeing C-113-14; swimming S471-3; 
winter sports W-157-60 

D. Nonathletic games: billiards B-144; cards 
C-121-2; checkers C-205-6; chess C-224-6; 
croquet and roque C-518 

E. Theatrical entertainment T-110, 112-15: ballet 
B-28-28d; circus C-310-18; magic M-3740; mo- 
tion pictures M407-34; puppets and marionettes 
P-43942; opera 0-388-98 

F. Dancing D-14-14m: folk dancing P-192a-d 

Note: For additional material in the field of social studies, see 
the Reference-Outlines for Citizenship; Clothing; Communica- 
tion; Food; Home Economics and Management; Shelter and 
Housing; and Transportation. 

BIBLIOGRAPHY FOR SOCIOLOGY 

Applegate, M. S. Helping Boys in Trouble (Assoc. Press, 
1960). 

Arne, Sigrid. United Nations Primer (Rinehart, 1948). 
Barnes, H. E. A Survey of Western Civilization (Crowell, 
1947). 

Barnes, H. E. and Ruedi, O. M. American Way of Life (Prentice- 
Hall, 1950). 

Baruch, Dorothy. Glass House of Prejudice (Morrow, 1940). 
Becker, C. L. and Duncalf, Frederic. Story of Civilization (Sil- 
ver, 1944), 


224 » 


SOCIOLOGY 

Bontemps, A. W. Storj- of the Negro (Knopf, 194S). 

Chambers, M. M. Youth-Ser^-ing Organizations (Amer. Coun- 
cil on Education, 19-lS). 

Chase, Stuart. Proper Studj- of Mankind (Harper, 194S). 

Chase, Stuart. Roads to .Agreement (Harper, 1951). 

Colcord, J. C. Your Communitj' (Russell Sage, 1947). 

Coyle, G. L Group Work srith American Youth (Harper, 
194S). 

Ellwood, C. A. Sociologj' (.Amer. Bk. Co., 1943). 

Encyclopedia of the Social Sciences. 15 v. in S (Alacmillan, 
194S). 

Gavian, R. W. and others. Our Changing Social Order (Heath, 
1953). 

Gillin, J. L Social Problems (.Appleton, 1952). 

Groves, E. R. and others. Family and Its Relationships (Lip- 
pincott, 1953). 

Hartman, Gertrude. The World We Live In (Macmillan, 
1947). 

Hitch, E. V. Rebuilding Rural .America; New Designs for 
Community Life (Harper. 1950). 

King, Clarence. Organizing for Community .Action (Harper, 
194S). 

landis, P. H. and J. T. Social Li\’ing (Ginn, 1949). 


Socrates (sSk'rq-fez) (4707-399 b.c.). The most 
familiar figure on the streets of Athens near the end 
of the 5th century b.c. was an awkward man with 
a squat figure. He had a short neck, a bald head, a 
thick upturned nose, and round prominent ej-es. He 
wore a single rough woolen garment at all seasons and 
went barefoot. 

Now and then he would stop some richly dressed, 
solemn Athenian and ask him a simple question or 
two. The man would perhaps reply with an air of 
haught}* wisdom, as if it were really beneath his 
digniti' to hold ^scussion with so uncouth a ques- 
tioner. Presently as a crowd gathered, the rich 
.Athenian would discover that his grotesque adversary 
was making him seem absurd by his shrewd queries 
and would depart in high anger. 

The barefooted speaker was the great Socrates, 
the wisest philosopher of liis time, whose words 
changed the whole course of human thought. Today 
he is ranked as one of the greatest moral teachers 
that ever lived. Despite his appearance, even the 
beautj’-loving Greeks of his daj- could not resist the 
fascination of his speech. The j’oung and aristocratic 
military genius Alcibiades said of liim, “His nature is 
so beautiful, golden, divine, and wonderful within that 
everything he commands surel 3 ' ought to be obeyed 
even like the voice of a god.” 

Socrates was bom in the outskirts of Athens about 
470 B.c. He studied sculpture, his father’s profession, 
but soon abandoned this work to “seek tmth” in 
his own waj-. His habits were so frugal and his 
constitution so hardj- that he needed only the bare 
necessities of life, and he was free to devote his time 
to things other than making money. 

Socrates did not know the meaning of fatigue. 
Once the word passed around that he had been stand- 
ing in one spot since earlj- morning thinking on some 
deep problem. The people gathered about to see how 
long he would remain there. The\- had to bring out 
their beds to rest, for Socrates did not move from 
the spot until the following morning. Then he greeted 
the sunrise with a smile and moved quietlj* awajv 
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For all his eccentricities, he was far from bring 
abnormal or unbalanced. He fought like a lion in 
battle and was commended for braverj’’ on the field 
of Potidaea (432 b.c.). He was the most sociable 
of men, delighting in banquets at the houses of his 
friends. There he would e.vchange jokes or talk the 
profoundest wisdom with equal pleasure. 

Socrates’ wife Xantippe was notorious in Athens 
for her shaip tongue and evil temper; but it must 
be said for her that her husband’s unconventional 
manner of life must certainlj’^ have been exasperat'uig 
to a careful housewife. The sage once jokingly e-A- 
plained liis marriage by saying: “As I intended to 
associate with all kinds of people, I thought nothing 
they could do would disturb me, once I had accus- 
tomed myself to bear the disposition of Xantippe.” 

Socrates soon learned to shun the artificial philoso- 
phy of his day, which led men merely into confusion 
and doubt. He turned to the voice of his conscience 
for moral truth and he enjoj^ed producing confusion 
by his simple human questions. Favorite subjects of 
this attack were Sopliists who valued tricks of speech 
and eloquence above clear and distinct ideas. 

“Know thyself” was his motto, and he held th.'it 
wisdom is \-i'rtue and that the wise man is moderate 
in all things, for only so can he enjoy the keen delights 
of the mind. He had a sincere desire to expose the 
absurdities in the life and thought of his time and 
he did not hesitate to risk his life for justice. 

.Although he did not set down a word of his teach- 
ings, so far as we know, the details of lus life and 
of his doctrine are preserved to us in the writings of 
the historian Xenophon and the great philosopher 
Plato. Both of these men were his pupils. It 
chiefly through Plato and Plato’s disciple, the brilliant 
Aristotle, that the influence of Socrates was passed on 
to ^ succeeding generations of philosophers. 
Aristotle; Plato; Xenophon.) 

_ However, Socrates was not appreciated by the .Athe- 
nian mob and their demagogue leaders. The geniib 
of this “gadflj- of .Athens” for exposing pompou= 
frauds made him enemies. At last tliree of liis politics 
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THE YOUNG ALCIBIADES LEARNS WISDOM FROM SOCRATES 



foes indicted him on the charge of impiety and cor- 
rupting the minds of the youth, and he was sentenced 
to die by drinldng hemlock poison. Refusing to flee, 
at the appointed hour he swallowed the fatal draught 
and in the midst of quiet conversation with his 
friends died as he had lived, a man of unsurpassed 
courage. “Such was the end,” says Plato, “of our 
friend, whom I may truly call the wisest, justest, and 
best of all the men I have ever known. ” 

Sodium. Compounds of sodium flow dissolved in 
your blood and other body fluids. They season 
your food and lighten your tea biscuit and cake. 
They help to tan the leather for your shoes and to 
bleach the cloth for your garments. They form 
part of the glass of your windows and your tableware. 
They probably helped to produce the paper your 
books are printed on and to finish your photographs. 
They quite certainly entered into a hundred indus- 
trial processes whose products you use daily. In 
short, animals would cease to breathe and civilization 
as we know it would stop without the compounds of 
the silver-white, wax-soft metal sodium, which no one 
knew existed until the last century. 

Sodium, usually in compounds called “sodas,” 
rules industry as potassium rules agriculture. Potas- 
sium compounds are nearly like the parallel sodium 
compounds, and one can generally be substituted for 
the other in manufacturing. Usually we get only a 
slight difference in the final product. Thus we can 
use either caustic potash or caustic soda in making 
soap. We obtain soft soap from the potash and hard 
soap from the soda (see Soap). Sodium silicates or 
potassium silicates, or both, can be used in glass- 


making (see Glass). The choice depends upon the qual- 
ities wanted in the glass. 

Sodium and potassium are equally abundant in the 
earth's crust, but sodium compounds are preferred for 
industrial use because they cost less. The secret of low 
cost was learned in 1791, when Nicolas LeBlanc dis- 
covered how to make soda out of common salt. From 
soda, chemists obtain an ample supply of useful sodi- 
um compounds. Chemists never matched this dis- 
covery in working up potassium compounds. Hence 
we have been threatened with potassium shortages 
from time to time. Today LeBlanc’s process is obso- 
lete; but it gave a start to modern industrial chemis- 
try. As long as the sea contains sodimn chloride 
(NaCl or common salt), we shall never have “soda 
famines” as we have had “potash famines.” 

The compound we call “soda” is sodium carbonate 
(NazCOa). We call crude sodium carbonate soda ash. 
The carbonate also combines with water in crystals. 
We call these crystals washing soda or sal soda. Soda 
is used in household cleansing, in manufacturing soap, 
glass, dye-stuffs, and explosives, in other industries 
of a scientific or technical nature, and as material 
from which other sodium compounds are made. Other 
important sodium compoimds, with some of their 
uses, are: baking soda or saleratus (sodimn bicar- 
bonate), ingredient of baking powder; borax (sodium 
borate), a food preservative and flux in glass-making 
and metal industries; caustic soda (sodium hy- 
droxide), used in soap-making and mercerizing 
cotton fabrics; sodimn benzoate, a food preservative; 
sodium thiosulphate (the photographer’s “hypo,” 
formerly known as hyposulphite), for fixing nega- 
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tives in photography; sodium hyposulphite (a differ- 
ent compound), for bleaching and dyeing; sodium 
disilicate (“water glass”), for preserving eggs, fire- 
proofing wood, theater scenery, etc. 

Sodium belongs to the group of elements known as 
nlVnb metals (see Alkah Metals). It is never found 
uncombined in nature, and was first isolated by Sir 
Humphry Davy in 1807. Pure sodium instantly oxi- 
dizes when exposed to the air, and it decomposes water 
with a violent reaction, seizing the oxygen and a part 
of the hydrogen and liberating the rest. The pure 
metal is usually obtained by the electrolysis of sodium 
hydroxide, after wdiich it is stored under kerosene. 

One of the few uses of pure sodium is in the manu- 
facture of sodium vapor lamps. In principle they are 
similar to other glow lamps (see Electrons). The 
globes contain some neon, which gives a reddish light 
when the current is first turned on. This heats and 
vaporizes the sodium in the globe, and ihe light turns 
yellow. Sodium lamps give two or three times as much 
illumination as filament lamps with equal current. 
They are much used along highways. 

How Soda Is Manufactured 

The historic LeBlanc process produces soda by 
first heating salt (sodium chloride) with sulphuric 
acid. The sodium in the salt and the hydrogen in the 
acid change partners, producing hydrogen chloride or 
hydrochloricacid, and sodium sulphate or “salt cake.” 
The hydrochloric acid passes off to be absorbed by 
water; the salt cake is treated with charcoal and chalk 
or powdered lime, producing a mixture of sodium 
carbonate and calcium sulphide called “black ash.” 
The calcium sulphide is not very soluble in water; 
the sodium carbonate is; so the two are separated by 
washing out the sodium carbonate with water. 

The hydrogen chloride and calcium sulphide were 
at first great nuisances, but about the time what is 
now known as the Solvay process was put on a com- 
mercial basis (1863), these hitherto troublesome 
wastes became valuable, the hydrochloric acid being 
largely used in industry and a method being found 
for the recovery of the sulphur from the sulphide. 

The Solvay process (known by the names of the 
Belgian manufacturers who perfected it), which has 


largely superseded the LeBlanc, is essentially the 
treatment of strong ammonia-saturated salt brine 
with carbon dioxide gas, forced through it from below. 
The end result of the complicated reactions that 
follow is the production of ammonium chloride or sal 
ammoniac and sodium bicarbonate (NaHCOj) or 
“baking soda.” The sodium bicarbonate forms a 
crystalline precipitate, which is filtered out. This is 
then heated, driving off hydrogen, carbon, and oxygen, 
and leaving sodium carbonate (soda). 

A still newer process is the electrolytic. The salt 
molecule in salt brine is split by the electric current 
(see Electrolysis) into sodium and chlorine. The 
sodium atom displaces one of the hydrogen atoms ot 
the water, forming caustic soda (NaOH). 

Sofia (so-fe'd), BtruGAHiA. When the Bulgars won 
their freedom from Turkey in 1878, they made Sofia 
the capital of their nation. They chose it because 
it commands the great trade routes to Belgrade, the 
Danube, Macedonia, and Istanbul. The spread of 
railways and air lines made Sofia one of the impor- 
tant centers of European transportation. 

The city stands in the far western comer of Bul- 
garia. It rises on a plateau, about 1,700 feet above 
sea level, between the Balkan Mountains and the Eho- 
dope Range. The valleys of four rivers begin near 
Sofia. Like funnels, they bring the products of the 
mountains and valleys to the city — timber, lignite, 
pottery, carpets, wool, sugar beets, hops, grain, and 
attar of roses. On market days, oxcarts creak along- 
side Sofia’s automobiles and streetcars, and farmere 
dressed in embroidered felt or homespun clothes 
mingle with residents clad in Western garb. 

Sofia stands on the site of Serdica, a town founded 
in the second century of the Christian Era by the 
great Roman emperor Trajan. The town’s brisk 
climate and hot springs made it a favorite resort of 
Trajan and later of Constantine. In 809 it was seized 
by the Bulgars, who lost it to Turkey in 1382. After 
it was freed in 1878, the Bulgars rebuilt it in Western 
European style, and it became one of the most mod- 
ern cities of the Balkans. During the second World 
War, it was heavily damaged by Allied bombings. 
Population (1946 census), 434,888. 


The LIFE-GIVING SOIL, More Precious Than Diamonds 


S OIL. Our most important natural resource is soil. 

■Without it, plants could not grow; plant-eating 
animals could not live; therefore meat-eating animals 
would perish. Soil, like water and air, is indispensable 
to all life on land. 

It differs from water and air, however, in one great 
respect. The earth has plenty of air and water; but 
the supply of usable soil is extremely limited. 

WTiat is “usable soil”? It is the layer of loose sur- 
face material, often called topsoil, which contains 
plant food. The next layer, or subsoil, also has loose 
materials; but it has little or no plant food. Beneath 
it is a substratum of gravel, clay, or bed rock. Land 


fife, therefore, depends upon the topsoil. How thick 
is it over the earth? 

Along the lower courses of great rivers, the good soil 
may be scores or hundreds of feet thick; but in most 
places it extends down only a few inches or a few fe^ 
The average depth on American uplands is estimated 
at seven inches. This soil coating of the earth ^ 
thmner, comparatively, than is the fuzz on a peach, 
yet without it, all land life would perish. 

Why We Need to Know About Soil 
We may tliink that, even if the topsoil is thin, vve 
have all we need. This is wrong, for the fertility 
of the soil is being exhausted at an incredible rate. 
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CONTRASTING SOIL FORMATIONS 



Fig. 1. On the left is a profile or section cut down through a residual Jormation. 
Tlus is the result of the weathering of rock in place and the materials are grad- 
uated evenly from soil on top to unaltered rock at the bottom. At the right is 
an alluvial formation, showing a distinct dark layer of water-borne material. 


We ship huge crops of vegetable foods 
and plant-fed animals to cities; most 
of the food values thus taken from the 
soil never come back. Careless or ig- 
norant farmers also allow erosion by 
water and wind to strip topsoil from 
the land. 

The replacement of such losses is 
amazingly slow. Nature takes from 500 
to 1,000 years to make one inch of top- 
soil. From 2,500 to 10,000 years may 
be needed to replace a loss of from 5 
to 10 inches of eroded topsoil. Hence 
we must learn to conserve our soil. 

(See Agriculture; Conservation; Land 
Use.) 

How Rocks Weather into Soil Materials 
Most soil materials were made original- 
ly from rock hy weathering, or breakdown 
of the rock by sun, water, wind, gravita- 
tion, plants, and chemical action. 

Sunshine heats a boulder, then a cool 
rain falls. A film on the boulder sur- 
face chills, contracts, and splits off. 

The rain carries the fragments down the 
moimtainside, and they rasp away more 
material. 

Wind hurls sand like a sand blast 
against rooks, and rubs away material. 

In winter water freezes in the cracks, expands, and 
splits off pieces, often with a noise like a pistol shot. 
Boulders and even avalanches break loose, and grind 
and smash rock as they fall. Trees rooted in crevices 
fall and break loose more rock. 

Rocks are further weakened by the action of 
oxygen, which combines with many substances such 
as the iron found in most rocks. We see the iron oxides 
as reddish or brownish stains. 

Carbon dioxide and water together form carbonic 
acid, which attacks most rocks, but particularly lime- 
stone and other rocks containing calcium. The result- 
ing calcium carbonate is dissolved away in water, and 
m time the limestone is destroyed. 

Nitric and nitrous acids, formed by lightning and 
moist air, attack rocks. Perhaps 25,000 tons of nitric 
acid are formed daily over the earth. 

Granite contains particles of quartz and mica, ce- 
mented together by silicates. Various chemical agents 
transform the silicates, perhaps into clay. The sep- 
arate quartz particles form sand (see Clay; Sand). 

Such processes in time turn aU rock into gravel, 
sand, silty material, and dissolved material. (Gravel 
includes pieces thicker than 2 millimeters, or about 
8/lOOths of an inch. Pieces down to l/16th of a mil- 
luneter are sand; finer particles form silt or clay.) 

How Soil Materials Become Organized 
On sharp slopes, weathered material falls away and 
exposes more rock to attack. On gentle slopes or level 
smfaces, such material may lie in place, protecting 
the rock and settling into a residual formation. Re- 


sidual formations (Fig. 1) show an even gradation from 
fully weathered material at the top to unchanged par- 
ent material at the bottom. The chemical character of 
the parent material may persist strongly. Granite, 
for example, tends to form acidic soil; limestone lends 
an anti-acid, or basic, character. 

Most soil materials, however, aretransported to some 
extent. A swdft stream can roU gravel along, and car- 
ries sand and silt indefinitely. WLen it slows, the 
gravel drops out first, then the sand, and finally the 
silt. Water-made, or alluvial, deposits usually form 
a distinct layer over other material (Fig. 1). 

Strong winds may deposit sandy or silty materials 
hundreds of miles from their sources. Such wind-made, 
or aeolian, formations are fine and powdery. When 
such material becomes packed, it is called loess. Usu- 
ally it is yellowish in color. When loess is cut or 
eroded, it falls away in squarish blocks, leaving sharp, 
upstanding edges. North China and Nebraska have 
extensive deposits of loess (Fig. 2). 

Many soils have been developed in glacier-made, or 
morainic, material. An advancing glacier grinds the 
rock beneath with terrific power. When it retreats, 
it leaves a jumble of material, including boulders, 
which becomes drift soil. In many regions, such as the 
Columbia River basin, volcanoes have provided soil 
materials such as decayed lava and volcanic ash. 
These form volcanic or volcanic ash soils. 

Texture and Tilth 

The materials in a soil and its formation affect its 
texture — its coarseness or fineness and the way it 
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Fig. 2. Note how this loess, or soil made from wind-blown material, breaks off in blocks 
with squarish, upstanding edges, when occasional rains erode it on each side of the gulley. 


breaks up. Texture in turn affects plant life, because 
root hairs work through the pore space between 
particles, and this space depends upon texture. 

hloreover, plants get food, not from solid particles, 
but by soaking up water in which the foods are dis- 
solved. The finer and more closely packed the parti- 
cles are, the more water and food a soil can hold. Sand 
dries out rapidly, while clay holds water well. But if 
the pore space fills with water, plants “drovim” because 
their roots cannot get air. Fine particles also hold 
water bound, or adsorbed, on their surfaces {see 
Colloids) ; plants cannot use this water. 

A coarse-textured surface speeds evaporation by 
exposing water to air, and then draws more water up 
bj’’ capillary attraction (see Capillary Action). A 
fine-textmed surface holds water better; hence dry 
farmers powder the surface to conserve water. 

Air supply too depends largely upon texture. Warm 
air works quickly into coarse, sandy soils in spring; 
hence such soils are called warm or earlp. Fine-tex- 
tured clay soils are cold or late. 

Tilth, or beha^dor of soil under cultivation, depends 
partly upon texture Soil with loose, small particles 
may crumble to powder when worked. Other textures 
are called crumb, plate, massive, pjTamidal, or nut, 
according to the way the soil breaks up. Soils are 
also classed as light or heavy, meaning easj’' or hard 
to work. A farmer calls sand light, and clay hea-v'jq 
though a cubic foot of sand weighs about 100 pounds, 
and dr5’' clay about 75 pounds. 

How Plants and Animals Help Make Soil 
When plants die, water leaches plant food from 
them, and carries it dovm into the pore space. This 
organic matter, or humus, gradually turns the soil into 
loam, which is soil rich in organic matter. 

Plant roots help water to clrain or percolate into the 
soil. In drj^ times capDlarj’’ attraction draws water 
up the channels made by the roots, bringing with it 
material which has leached down. Plants also draw 


up water which escapes, or tran- 
spires, from the leaves. Plant 
rootlets may split the strongest 
roek, by working into crack 
and exerting pressures of from 
200 to 300 pounds a square met 
(see Plant Life). 

Soil is enriched also by the 
wastes and decayed bodies of 
animals. Some animals— anh 
and earthworms, for e.\ample— 
help by^ mixing the soil (sa 
Earthworm). Many insects m- 
directly enrich soil by fertihzing 
flowers and thus aiding the 
spread of plant life (see Bee, 
Flowers). 

What Plants Need From Soil 
The value of soil dependsupon 
the supply of plant foods it con- 
tains. Plants must have ten 
chemical elements, called essential elements. The.e 
are oxygen, carbon, hydrogen, nitrogen, phosphorus, 
potassium, sulphur, calcium, magnesium, and iron 
Some, perhaps all, plants also need traces of the mmor 
elements — boron, chlorine, copper, iodine, manganese, 
silicon, sodium, molybdenum, ancl zinc. 

Three-fourths of the weight of living plants h 
water (oxj^gen combined with hs’^drogen). Of the dnj 
weight, 11 per cent is carbon, 10 per cent oxygen, and 
2 per cent hj'drogen, all obtained largely’ from nater 
and carbon dioxide from the air. Only 2 per cent of the 
plant’s weight comes from the soil. But the amount 
of these elements needed for crops is tremendous. > 
About 60 pounds of nitrogen, 11)4 pounds of phos- 
phorus, and 32)4 pounds of potassium are needed to 
produce 35 bushels of wheat. A 75-bushel yield of 
corn takes 108 pounds of nitrogen, ISM pounds of 
phosphorus, 64 pounds of potassium, and 9 pounds of 
calcium. LVo 500-pound bales of cotton take about 
164 pounds of nitrogen, 22 pounds of phosphorus, SDs 
pounds of potassium, and S3 pounds of calcium. 

Nitrogen, Phosphorus, and Potassium in Soil 
Soils varj^ greatly in their content of nitrogen, the 
most important element by weight. Some piedmont 
and sandy soils have less than 800 pounds to ai^acre, 
peats may’ have 34,000 pounds. Good soil of 7-inch 
depth should haxm about 5,000 pounds to the acre. 

Plants need nitrogen to make proteins (see Pro" 
teins) ; but they cannot use pure nitrogen froni the 
air. A few plants can get nitrogen from ammonia, bu 
most plants must get it from nitrates (see Nitrogen)- 
Lightning and moist air make some nitrates, but no 
enough. The main supply', from 15 to 40 pounds a 
year to the acre, is made from the air by’ certain 
bacteria (Azotobacier chroococcum and Clostridiian 
teiirianum). Another nitrogen-fixing bacterium (no 
cilhts radicola) lives on the roots of leguminous plan - 
such as clover, alfalfa, peas, and beans. By’ some 
unknown process it supplies nitrates to the plant iB 
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return for carbohydrates. When the plants die and 
decay or are plowed under, the nitrates are added to 
the soil. Decay of dead plants and animals, caused 
largely by bacteria, changes the nitrogen compounds 
they contain to ammonia. Certain bacteria (Nitroso- 
monas and Nitrosococcus) build the ammonia into 
nitrites; others (Nitrobacter) build the nitrites into 
nitrates, which plants can use. 

Nitrogen is lost from the soil in many ways. Ni- 
trates dissolve in rain water and are carried off. Crops 
and food animals constantly 
take it away. On the other 
hand, nitrogen-fixing bacteria 
are active only when the tem- 
perature is between 54° and 
130°F., and nitrite-forming 
bacteria do not act in acid soil. 

Hence, after a few years of 
farming, most land lacks the 
nitrogen needed to produce 
well, unless nitrogenous fertiliz- 
ers are applied (see Fertilizers). 

Phosphorus and potassium 
also may become exhausted. 

Natural replacement of the 
compounds containing these 
elements is extremely slow or 
even lacking in many regions, 
and phosphate fertilizers must 
be used to supply phosphorus, 
and potash fertilizers for potas- 
sium. The minor elements too 
may be lost, reducing both the 
resistance of plants to disease and pests, and also the 
food value of crops {see Minerals). 

Modern Theories of Soil Formation 
Until recent years, soil scientists thought of the 
soil as a mere storage bin, into which parent materials 
and organic matter were poured, and from which 
plants drew what they needed. Before the first World 
War, however, various Russian workers discovered a 
surprising new principle of soil formation. They found 
that every soil, far from being a mere storage bin, 
changes slowly through the centuries, in response to 
the climate of the region, until its character matches 
the climate just as does the plant groivth. 

These changes are produced, largely by water 
action, in layers or horizons of the soU. In moist cli- 
mates other than polar ones, the top layer, or topsoil, 
loses material by leaching to the subsoil. Hence these 
layers or horizons are called the zones of eluvialion 
and illuviation (meaning, respectively, zones of loss 
and of gain by water action). In dry climates, how- 
over, rapid evaporation after a rain promptly brings 
Up as much dissolved material as the rain carried 
ond perhaps a little more. 

These two horizons (topsoil and subsoil) taken to- 
gether are called the solum',, io distinguish them from 
the substratum, or third horizon, which does not 
change. For convenience the three horizons usually 


are called horizons A, B, and C, from top to bottom. 
Together they form the profile, or complete section, 
of the soil (Figs. 1 and 3). 

Polar-Climate or Tundra Soil 
The simplest effect of climate upon soil is seen in 
polar tundras. Here the soil is always frozen, except 
for a thin la3mr (horizon A) which thaws in summer. 
Since nothing can leach down to the subsoil (horizon 
B), this horizon shows the same dirty graj^ color as 
the substratum (horizon C). Horizon A is streaked 
ndth brown humus, obtained 
from mosses and Uchens. 

Soils in Wet and Dry Climates 
Elsewhere the soil thaws 
deeply, and can undergo exten- 
sive change, according to cli- 
mate. The changes are classi- 
fied, first, according to whether 
the climate is wet or dry. 

The chief change in wet- 
climate soils is leaching of sol- 
uble nitrogen compounds, and 
lime salts or compounds of cal- 
cium, from horizon A to hori- 
zon B. Calcium salts are basic, 
or anti-acid (see Acids and 
Bases). Loss of them leaves 
the topsoil with an acid char- 
acter, due chiefly to acid com- 
pounds of iron and almninum. 
Curtis F. Marbut, who did 
most to apply the Russian 
ideas to American soils, called 
such a soil a pedalfer, from the Greek word pedon for 
ground, al for aluminum, and/er iorferrum, or iron. 

In dry climates this action is reversed. Instead of 
being leached down, the calcium salts tend to be 
brought up bj*^ evaporation after every rain. This ac- 
tion may develop a layer of calcium carbonate in the 
topsoil. Such soils are called pedocals, from pedon and 
cal for calcium. So-called alkali soils are pedocals, 
although calcium carbonate is not an alkali. 

In the United States, this great division between 
wet-climate and dry-climate soils occurs midway across 
the country, as shown in Fig. 4. Within each division, 
the soils may be classified further according to 
changes produced by other factors. In wet-climate 
soils, the principal further factor is temperature. 

. Forest Soils in Cool and Temperate Climates 
Moist climates favor the growth of trees. In cool, 
moist climates, where the trees are conifers (ever- 
greens), the combination of abundant moisture, cool- 
ness, and conifers produces a soil called a podsol or 
podzol (Fig. 3). The term means “salty soil.” 

This soil is acid, for two reasons: first, because 
calcium is leached away; and second, because conif- 
erous trees do not use much basic (alkaline) material 
and hence do not restore such material to the soil when 
the leaves and wood decay. It is also poor in nitrogen, 
because the long winters hamper the nitrogen-fixing 
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Fig. 3. At the left is the profile of a podsol, or soU 
formed beneath a cool pine forest. At fhe right is a 
rich biack chernozem, in the western wheat country. 
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HOW LIMING HELPS ACID SOIL 



Fig. 5. The right half of this field was treated with crushed limestone; the left half was 
untouched. The difference in growth proves the value of the treatment. 


bacteria. The profile of such a 
soil shows an A horizon with 
two layers — an upper Ai layer of 
raw humus, and a lower A 2 layer 
having an ashy or salty appear- 
ance. The B horizon is stained 
reddish-brown by iron compounds 
and humus. Such soil is extreme- 
ly poor for farming. 

In milder climates, deciduous 
trees (those that shed their leaves 
m winter) tend to supplant the 
conifers. These trees use more 
basic materials than do conifers, 
and so help correct acidity in the 
topsoil. Longer summers pro- 
mote nitrogen enrichment; plant 
life and humus are more abun- 
dant. The resulting soil, known 
as a gray-brovm podsol, is good 
for crops. It shows an Ai horizon 
of humus, an A 2 horizon from gray to brown in color, 
and a B horizon stained brown by humus and iron 
compounds. This was the soil usually found by the 
settlers who cut down the forests to obtain farms, 
between the Appalachians and the Mississippi River. 

Warm-Forest and Tropical-Forest Soils 
I In warm temperate climates, loss of calcium and 
strong oxidation of iron give the soil profile a red or 
yellow color. Completely oxidized (ferric) iron gives 
red; incompletely oxidized (ferrous) iron gives yellow. 
Thus red soil and yellow soil are formed. 

In regions such as the Congo and Amazon river 
basins, the heavy tropical rainfall leaches away nearly 
all plant food, and the soil is red -svith ferric oxide. 
Plants get food, not from the soil, but from the 
decayed material on top of the soil. Particles of such 
soils have a jelly-like film of minerals, which hardens 
and lumps the soil when exposed to air. Hence these 
soils are called laterites (from the Latin word latiis, 
for brick). 

Soils in Deserts and Subhumid Climates 
In dry climates, the soils differ principally accord- 
ing to the amount of moisture they receive, ranging 
from none to about 20 inches of rainfall a year. 

^ complete deserts, the soil has a light-gray or 
whitish-yeUow profile, and is called gray desert soil. 
Where scant rainfall produces a few grasses and other 
plants, the soil has brownish streaks of hmnus, and 
IS called a gray soilf or seirozem. 

As moisture increases, so does humus. Thus we 
have brown soils, and dark-brown or chestnut soils. In 
the subhurmd belt of somewhat less than 20 inches of 
rain a year, we find deep black soil, with a lime-colored 
subsoil, because calcium salts are not leached away. 
The Russian name for this soil is chernozem, meaning 
black soil.” Because of its humus and calcium, this 
soil is fine foj. -v^fjeat (Fig. 3). 

Between the humid belt and the subhumid belt in 
the United States lies dark-brown 'prairie soil. It has 


deep humus, but it is brown rather than black. It is 
not so rich as a chernozem, but better rainfall makes 
it more valuable for general farming. 

Soil Management to Maintain Fertility 
Because of the various qualities of these different 
soils, soil management — planning of crops, cultiva- 
tion, and use of fertilizers to maintain fertility — ^must 
vary in different parts of the United States. In the 
East, the most common soil trouble is a tendency to 
become add or sour. Acidity not only hurts crops, 
but it prevents growth of clover and replenishment of 
nitrates. The remedy is crushed limestone, added as 
indicated by the Comber test. 

To make this test, potassiiun thiocyanate is dis- 
solved in grain alcohol, 25 grams of chemical to each 
25 cubic centimeters of liquid. Each soil sample is 
shaken well, and allowed to stand for ten minutes. 
Lack of color indicates no acidity. A faint pink indi- 
cates need for two tons of limestone to the acre; a light 
cherry, 3 tons; and a deep cherry, 4 tons. After lim- 
ing, a crop rotation starting with clover may give 
double yields and much better quaUty (Fig. 5). 

The remedies for alkalinity depend upon the kind 
of soil, the local climate, and whether irrigation is 
used. No general rules can be given. 

Official Classifications of Soil 
Government soil maps and surveys classify soils, first by 
series, and second, by topsoil texture. A series has a cer- 
tain order of materials below the topsoil; the series name, 
taken from the locality where the series was first studied, 
is used wherever tins order of materials is found. For 
example, “Miami loams” may occur far from Miami. 

The official textme tsTjes are sandy, with less than 20 per 
cent silt and clay; sandy loam, with from 20 to 50 per cent 
loam, silt and clay; loam, with 30 per cent or more loam; 
silt loam, with 50 per cent or more of silt, and 20 per cent 
or less of clay; clay loam, with 20 to 30 per cent clay; and 
day, with 30 per cent or more of clay. These terms are 
added to the name of the soil type. Thus, we can have a silt 
or a clay Miami loam. Deep alluvial soils vary from gravel 
and sand to much, which contains from 15 to 50 per cent 
organic matter. 


SOLOMON 



The fame of Solomon’s wisdom spread throughout the ancient world. He could discern truth and justice in doubtful cases be- 
cause of his deep understanding of human nature Here, Christian Schussele, in a painting done in 1860 , portrayed Solomon making 
one of his dramatic pronouncements before his court. The incident, involving an iron worker, is not mentioned in the Bible 


Solomon, King of Israel (about 960 b.c.). 
Nearly three thousand years have passed since the 
reign of Solomon, the wisest and most magnificent king 
in Israel’s history. Solomon was little more than a 
youth when he succeeded his father David. His king- 
dom was wealthy and powerful for its day. It extended 
from the Euphrates River in the north to Egypt on 
the south (see David). 

The Bible tells that God appeared to Solomon in a 
dream at the beginning of his reign and asked him 
to express a wish. Solomon prayed only for an under- 
standing heart that he might rule with justice. 

Solomon showed his wisdom in small and m great 
affairs. He was called upon to decide a dispute be- 
tween two women, who both claimed the same child. 
“Divide the living child in two, and give half to the 
one, and half to the other,” said the king. Whereupon 
one of the women cried out and begged him to give 
the babe to the other, thus showing that she was the 
real mother, since she would rather give up her child 
than have it harmed (I Kings iii, 16-28). 

Not only his own subjects but rulers from distant 
lands came to consult Solomon. The Queen of Sheba, 
in Arabia, came with a great train, bearing gifts of 
spices and gold and precious stones. Greatly did she 
marvel when Solomon answered all the questions and 


riddles which she put to him and showed her all the 
splendors of his court. “Behold, the half was not told 
me,” she said to Solomon; “thy wisdom and pros- 
perity exceedeth the fame which I heard.” 

Prmces of many lands brought gifts of friendship 
and formed alliances with him. With the help of the 
Phoenicians, tradmg vessels were sent to Ophir (a 
land probably in southern Arabia, famed for its gold)) 
and as far as Tarshish (probably Spain). Gold and 
silver, ivory, horses, and Imen were among the 
treasures brought to Solomon’s realm. 

Now that there was rest from war, Solomon was able 
to carry out the plan which his father David had 
cherished — the building of a great temple. After seven 
years this temple, built of stone and cedar of Lebanon, 
carved within and overlaid with pure gold, wM 
completed and dedicated to Jehovah. Adjoining the 
temple Solomon built a splendid palace. 

But Solomon, for all his wisdom, had some ve^ 
grave faults. He had many foreign wives, and be 
allowed them to build altars to their divinities, thus 
bringing idolatry into the land. In order to maintaw 
his luxurious court, he taxed his subjects heavily- As 
the king’s character weakened, so did his hold over 
the^ people, and his death was the signal for t 8 
division of the kingdom. 
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Solon (about 638-558 b.c.) In. the market place 
of ancient Athens a crowd gathered about a wild-look- 
ing, man. From his disordered clothing and \vild ges- 
tures he appeared to be insane. Suddenly, with eyes 
flashing, he broke forth in verse: 

On then to Salamis, brothers! 

let us fight for the beautiful island, 

Flinging afar from us ever the 
weight of unbearable shame ! 

The crowd listened with amazement. Many costly 
attempts had been made by the Athenians to retake 
the island of Salamis from the neighboring state of 
Megara. Finally in despair they had passed a law for- 
bidding anyone, under penalty of death, to suggest 
another attempt. Solon escaped the penalty for break- 
ing this law by pretending to be mad. As he had 
hoped, the people immediately recognized the fervent 
appeal which lay behind his poem. Inflamed by Solon’s 
words the Athenians tried once again to capture the 
island. This time they succeeded, and Solon became 
the hero of the day. 

So runs an old story about this great Greek leader. 
Whether the story is true or not, the Athenians did 
turn to Solon in another crisis. This was brought 
about by the new development of Athens as a com- 
mercial state. Great fortunes were being made in 
trade, but the laborers and peasants found life harder 
and harder. Small farmers were obliged to borrow 
money at ruinous interest and were losing their 
mortgaged lands. Many were sold into slavery to 
satisfy their creditors. A revolution threatened. 

The people elected Solon archon — the highest of- 
fice in the state — and gave him power to draft a new 
code of laws to displace the harsh old laws of Draco. 
Solon quickly made widespread economic reforms. He 
ordered all those enslaved for debt to be freed. He 
forbade future loans based on the security of a 
debtor’s person and canceled all debts thus secured. 
He also set a limit to the amount of 
land which a man might hold. 

In addition, Solon enacted laws that 
stimulated Athenian trade and manu- 
facturing. He gave citizenship to aliens 
engaged in manufacturing, and he or- 
dered fathers to teach their sons a trade. 

He^ also made the Athenian coins, 
weights, and measures uniform with 
those of neighboring states. These 
reforms paved the way for the future 
commercial greatness of the ancient city. 

Equally important were Solon’s con- 
stitutional reforms. He improved every- 
one’s chance of securing justice by rul- 
ing that one who had lost a lawsuit 
could appeal the case to a jury of citi- 
zens. He allowed even the humblest men 
to serve on this jury and take part in 
meetings of the Assembly. He also gave 
everyone a voice in the election of the 
magistrates, thus laying the broad 
foundation of Athenian democracy. 


Then, according to an old story, Solon caused these 
laws to be inscribed on wooden tablets so that all 
would be familiar with them. Many of the new re- 
forms, however, drew criticism. Annoyed by constant 
suggestion to amend his laws, perhaps, Solon obtained 
permission to travel abroad for ten years. He first 
journeyed to Egypt and Cyprus and then to Asia 
Minor. It was during this time that his legendary 
visit to the fabulously wealthy King Croesus of Lydia 
is supposed to have taken place (see Croesus). This 
visit is pictured below. 

The revolution which Solon had sought to avoid did 
finally take place. Pisistratus, a member of a powerful 
noble family, seized supreme power and ruled as 
“tyrant” for more than 30 years. But Solon’s ideals 
of law and justice and democracy remained a powerful 
influence throughout Athenian history. 

Solon was one of the Greek sages whom the ancients 
honored by calling the Seven Wise Men of Greece. 
Many famous sayings were attributed to them, such 
as “Nothing in excess”; “Know thyself”; “Modera- 
tion is the chief good.” The names of the others usu- 
ally included in this hst are Thales, Periander, Pitta- 
cus, Cleobulus, Bias, and Chilon. 

Solutions. If we drop some sugar into a glass 
of water and watch it gradually disappear, we are wit- 
nessing one of the most important actions in nature. 
This is the action in which one substance dissolves 
another to form what is called a solution. 

The sea is salty because water dissolves minerals 
from soil and rocks. Plants grow because they can 
take up gases from the air and minerals from the soil 
in the form of watery solutions. Much of the food we 
eat is changed by digestion into substances that will 
dissolve in the blood and so can be distributed to all 
parts of the body. 

What happens when a substance “goes into solu- 
tion”? We saw the sugar disappear in the water. Now 


SOLON VISITS THE COURT OF CROESUS 



Rich King Croesus, after showing Solon his vast treasures, asked him who was 
the happiest man he had ever met. The wise Greek replied, “I count no man happy 
until his death, for no man can know what the gods have in store for him.” 
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it will no longer settle to the bottom of the glass, nor 
can it be removed from the water by filtering. Yet 
we know the sugar is still there, for the solution 
tastes sweet; and, if we let the water evaporate or 
boil away, we get the solid sugar back again in the 
form of crystals in the bottom of the glass. 

Characteristics of True Solutions 
Here is what took place. The sugar broke up into 
the tiny particles called molecules (see Chemistry), 
and these sugar molecules mixed themselves evenly 
among the water molecules. But otherwise they re- 
mained unchanged. We may define a true solution, 
then, as a mixture of the free and separate molecules of 
two or more different substances, one of which is a 
liquid. The liquid is called 
the solvent and the sub- 
stance dissolved in it is 
the solute. 

The dissolved substance 
may be a solid (as in our 
sugar solution), or another 
liquid (as when alcohol and 
water are mixed), or it may 
be a gas. Water that is ex- 
posed to the atmosphere al- 
ways has some air dissolved 
in it. It is this dissolved 
that fishes breathe by 


TO MIX OR NOT TO MIX 





a Water. Molecules 
Ej) Alcohol Molecules 


When two polar compounds like water and alcohol are mixed 
(as shown at the left), their molecules attract one another, 
and arrange themselves with unlike poles touchmg. A non- 
polar compoand (at the right) has no attraction tor the water 
Imolecules, hence is pushed into a separate layer. • 
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extracting it from the water with their gills. The 
bubbles that rise from so-called “charged” or “spar- 
kling” beverages are formed by carbon-dioxide gas 
previously forced into solution under pressure. 

Mixtures of two gases are not commonly called solu- 
tions, nor are mixtures of two solids. Alloys, however, 
formed by melting two metals together are sometimes 
called “solid solutions.” 

Frequently the molecules of a substance will not 
separate completely in a solvent but remain in tiny 
clusters. This produces a colloidal _ 
solution. Milk and liquid glue are RYSTi^S 

examples. The properties of such a 
solution differ in several 
from those of a true solution 
Colloids). 

Other substances break down more 
completely than sugar when they go 
into solution. In a solution of com- 
mon table salt, many of the molecules ® 

are divided into fragments called of \hc ''salt 'aSd 

ions. Chief among substances that The mUike signs of the 

form ionized solutions are acids, «>“<= ““ract each other, 

bases, and salts. Ionized solutions are true solutions. 

They conduct electricity readily and are chemically 
very active (see Acids and Alkalies; Ions). 

The amount of a substance that can be dissolved in 
a given quantity of solvent is a measure of its soln- 
bility. The solubility of solids almost always increases 
when the solvent is heated. For example, about four 
pounds of sugar will dissolve in a quart of ice-cold 
water (32° F.), but more than ten pounds will dissolve 
in a quart of boiling water (212° F.), Salt is less 


soluble than sugar and less affected by increased tm- 
perature. About 13 ounces of salt will dissolve m a 
quart of ice water, and about 14 ounces if the water 
is boiling. Calcium sulphate is one of the rare solids 
that is less soluble in hot than in cold water. Os 
the other hand, the solubility of all gases decreases 
as the temperature of the solvent rises. But solubility 
increases if the gas is under pressure when it is ex- 
posed to the solvent. 

When a liquid at a given temperature has dissolved 
all of a substance that it can hold, the solution is 
said to be saturated. As a hot, saturated solution oi 
a solid cools off, some of the dissolved substance ma) 
eome out of solution and solidify again, forming ays- 
tals on the side of the con- 
tainer or dropping to the 
bottom as a predjntale In 
certain cases, however, the 
surplus may remain in solu- 
tion after the liquid has 
cooled. The solution is then 
said to be supersaluraki 
Jarring or agitating the 
liquid or dropping into it 
a tiny fragment of the dis- 
solved material will usually 
cause the surplus matena' 
to solidify suddenly. 
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When solids or liquids go into solution, they raise 
the boiling point of the solvent and lower its freezing 
point. For example, an ounce of salt in ten ounces ol 
water raises the boiling point from 212°F. to 2U 
and lowers the freezing point from 32°F. to 20“. The 
higher boiling point is a result of a decrease in vapor 
pressure (see Evaporation; Water). 

The Strength of Solutions 
The strength or concentration of a solution is com- 
monly indicated by a percentage number. A 5 per cent 
salt solution indicates 5 paris^ by 
weight of salt to 95 parts by weight 
of water. In chemical work, however, 
molar solutions and normal satohnns 
are used as standards. A molar so- 
lution is one which contains one 
molecular weight of a substance 
measured in grams (1 mol as it is 
often called) for each liter of solu- 
tion. For example, the molecular 
weight of hydrochloric acid being 
36.5, a molar solution of it wo'i 
contain 36.5 grams of acid to 
A normal solution contains its “equivalent weight 
for each liter. This is the molecular weight of the su 
stance divided by the valence it represents in tern's 
of hydrogen (see Chemistry). The equivalent weign 
of hydrochloric acid is the same as its 
weight, for the hydrogen valence represented in t 



formula HCl is one. But the equivalent weight 
sulphuric acid (H2SO4) is its molecular weight m- 
vided by 2, for it shows two hydrogen valences, 
get equivalent weight of aluminum chloride (Albb)i 
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the molecular weight is divided by 3, for the three 
chlorine atoms are hydrogen equivalents. 

Two or more solutions prepared in this way can, 
therefore, be intermixed with the assurance that 
their various chemical affinities or “strengths” 
match one another, a condition which does not prevail 
when ordinary percentage solutions are used. The no- 
tations N/1, N/10, or 2N before the name of a chem- 
ical indicate respectively, normal, one tenth normal, 
and twice normal strengths of solution. Molar solu- 
tions are similarly indicated by the initial M. 

Solubility— Polar and Nonpolar ESects 
A mystery of long standing has been the wide dif- 
ference in the solubility of various substances. Water 
will mix readily with certain liquids (as alcohol, 
glycerin) and very poorly with other liquids (as ben- 
zene, oils). Some solids dissolve in water (as salt, 
sugar), while others are but slightly soluble (as cam- 
phor, fats). Many substances insoluble in water dis- 
solve well in such organic solvents as acetone, ben- 
zene, and ether. 

The present theory of solution is that molecules 
of water are in the form of tiny magnets, each with 
one end as a -b pole and the other end as a — pole 
(see Magnet). These are called water dipoles. Alcohol 
is also a polar compound. Hence water and alcohol 
mix readily because each “water magnet” can put a + 
pole against the — pole of an alcohol magnet or vice 
versa. In other words, the mutual attraction of un- 
like poles enables the particles to intermingle freely, 
as the diagram on the previous page shows. 

Liquids that are nonpolar, such as gasoline, oils and 
fats, or benzene, do not mix completely with water. 
They are pushed into a separate layer, which rises to 
the top if the liquid is lighter than water or settles 
to the bottom if it is heavier. Molecules of non- 
polar liquids have no -b or — charges, and hence 
have no attraction for the water dipoles. 

When water dissolves crystals of polar compounds, 
the water dipoles drag the ions from the surface of 
the crystal and surround them. The ends of the di- 
poles with unlike signs point inward, and the charged 
atom is isolated as if by a cover. Crystals that dis- 
solve well in water usually will not dissolve in non- 
polar solvents, such as benzene and chloroform. Con- 
versely, eompounds that cannot separate into charged 
atoms (ions) often will not dissolve in water but dis- 
solve in the organic solvents. Chemists have a say- 
ing that — Mth some exceptions — “like dissolves like.” 
Somerville, Mass. Transportation links with all 
New England and a thriving industry helped build 
the city of Somerville. Growth began in the early 
1800’s while Somerville still was a part of Charles- 
town. Bridges were 'built connecting Cambridge and 
Charlestown with Boston; and the Middlesex Canal 
between Somerville and Lowell was completed in 
1803. The Boston-Lowell railroad through Somerville 
opened in 1835. Somerville became a separate towm 
in 1842. 

Today, Somerville is the hub of a network of high- 
''’n.ys and branch rail lines. Its modem industries in- 


clude meat packing, other food processing, printing, 
automobile assembly, and the manufacture of struc- 
tural iron and steel and furniture. 

Somerville occupies seven hills stretching south 
from the Mystic River. It is surrounded by Charles- 
town (now a part of Boston), Cambridge, Arlington, 
and Medford. Most of Governor John Winthrop’s 
“Ten Hills Farm” lay in present-day Somerville. The 
site was settled in 1630, and from here the governor 
the next year launched Blessing of the Bay, probably 
the first ship built in Massachusetts. The Old Powder 
House, built as a gristmill about 1703, served patriots 
during the Revolution as a gunpowder storage house. 
Tablets on Prospect Hill Tower commemorate a fort 
manned by patriots during the siege of Boston and 
the raising on Jan. 2, 1776, of the 13-striped Cam- 
bridge flag (see Flags). 

Somerville was chartered a city in 1871. The city’s 
water supply and sewage-disposal facilities are con- 
trolled by the Boston Metropolitan Commission, a 
state-appointed body. (See also Massachusetts.) Pop- 
ulation (1950 census), 102,351. 

Somme river. For much of its length the Somme 
River in northern France appears to be little more 
than a quiet stream. But through the ages, the Sonune 
Valley has seen many a crisis of war; and it is per- 
haps equally conspicuous in the annals of man’s pre- 
historic record. The first real understanding of man’s 
Stone Age days in Europe came from its banks. 

The Somme rises near the border between Belgium 
and France and flows westward for 140 miles to the 
English Channel. Its valley is a rich agricultural re- 
^on, corresponding roughly to the old French prov- 
ince of Picardy. After passing St. Quentin and Amiens, 
the river broadens to an estuary at Abbeville. The 
mouth is marked by the town of St. Val6ry. 

The Somme in Prehistoric Times 

During the four glaciations of the Ice Age, the lower 
course of the Somme received great floods of water 
from melting ice farther inland. The floods cut ter- 
races in the sides of the valley and littered them with 
stone, including easily chipped flint. 

From the start of man’s career in this part of 
Europe, men used this stone to make crude tools. They 
left many relies, and today these give hints of the 
rude lives of these early men and their slow progress 
in toolmaking. Today one of the richest records of 
the early Stone Age is the series of deposits at St. 
Acheul near Amiens. 

The Somme in Two World Wars 

During the second World War, the Germans made 
their first attack upon France with a lightning thrust 
of armored columns from the Ardennes westward to 
the mouth of the Somme. Then, while they turned 
north to crush the Allies in Belgium and northern 
France, the French tried to organize a defense south of 
the Somme. But the Germans broke through and 
swept on to capture Paris June 14, 1940. The French 
then surrendered (see World War, Second). 

The first World War saw much more stubborn and 
bloody fighting. On Nov. 18, 1916, when the first 
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battle of the Somme ended, 500,000 men had been 
killed on both sides. 

The second battle of the Somme, sometimes called 
the battle of Picardy, marked the opening of the great 
German offensive in the spring of 
1918. Beginning March 21, the 
Germans thrust out from St. Quen- 
tin and advanced rapidly more 
than 20 miles. On March 26, Gen. 

Ferdinand Foch was given com- 
mand of all Allied troops. He or- 
ganized a defense which by April 6 
stopped the Germans just east of 
Amiens; and four months later they 
were driven out of the Somme 
valley (see World War, First). 

Sorghum. l^Tlen we hear the 
word “sorghum,” most of us think 
first of syrup, for the United States 
makes 12,000,000 gallons of sor- 
ghum syrup in an average year. 

Sweet sorghum (or sorgo) is grown 
in every state in the Union, though 
manufacture of the syrup for the 
market is largely confined to 
southeastern and south central 
states. The sweet juice in the plant 
stems is extracted by grinding and reduced to a thick 
syrup by boiling and evaporation. Most sorgo syrup 
manufacturing in the United States is done on farms 
not in factories. 

Many varieties of the sorghum, however, are not 
sweet. The most important use in the United States 
for sorghum, even the sweet sorghum, is for forage 


and grain. It makes excellent pasturage for hogs, 
sheep, cows, and horses and is also fed as hay or pul 
in silos. Ground sorghum seed, especially that from 
grain sorghums, makes a good feed for livestock, as 
does also the ground stock fiber 
or refuse left after syrup making, 
Kafir is one of the best-knoivi 
grain-feed varieties (see Kafir), 
Another interesting member of the 
sorghum group is broom com, 
which grows the thick and strong 
head or brush used in the manu- 
facture of brooms, Milo, feterita, 
durra, and shallu are other well- 
known and useful grain varieties, 
Sudan grass, a grass sorghum first 
obtained from Khartum in 1909, is 
grown widely in the United Stales 
for pasture and hay. 

Sorghum was cultivated 4,000 
years ago in Africa and in some 
parts of India and China. In these 
countries it is valued today chiefly 
for its seed, which is a staple food 
of the natives. Some of the non- 
saccharine (sugarless) sorghums 
are particularly valuable crops in 
regions where the rainfall is light, such as the dry- 
farming areas of the western United States. 

The sorghums (Andropogon sorghum or sorghum 
vulgare) belong to the grass family. They have jointed, 
pithy stems, 4 to 20 feet tall. The plant resembles 
Indian corn (maize) except that it is earless, the seeds 
growing on the top of the stalk. 


THE MOST valuable SORGHUM 



into the United States from South Africa in 
1870 and is a valuable grain and forage 
crop in many southwestern states. 


The VIBRATIONS of MATTER Called SOUND 


OOUND. Wliat is sound? How does it travel? IVhy 
do we see the distant lightning flash before we hear 
its thunder? Why does a bell seem to sound many 
tones when it is struck? Such questions as these 
baffled the wisest men for centuries. Today, however, 
the science of sound is one of the best understood of 
all the many branches of physics. The mystery 
has disappeared. 

Ever}’- kind of sound has its beginning in a vibrat- 
ing object. That object may be a violin or an auto- 
mobile horn or a barking dog. Whatever it is, some 
part of it is vibrating while it is producing sound. 
The vibrations of the object disturb the air in such 
a way that sound waves are produced. These waves 
travel out in all directions, e.xpanding in balloon- 
like fashion from the source of the sound. If the waves 
happen to reach our ear, they set up vibrations 
which we hear as sound (see Ear). 

Sound, then, depends on three things. There must 
be a vibrating object to set up sound waves, a medium 
(such as air) to carry the waves, and someone’s 
ear to receive them. Sound waves cannot travel 
through a vacuum, as an experiment pictured on a 
later page demonstrates. 


There is an old catch question concerning the 
definition of sound; If a tree falls in a forest far 
from any human being, does its crash make any 
noise? The answer, of course, depends on how we de- 
fine sound. If we think of it as the waves that are 
carried by the air, the answer is yes. Wherever 
there are sound waves there is sound. But if we think 
of sound as a sensation in the ear, the answer must 
be no. In that case, sound does not exist unte 
there is someone present to hear it. The two defi- 
nitions are equally correct, and scientists sometimes 
use one and sometimes the other. 

How Sound Is Produced and Carried 
It is easy to detect the vibrations of many sound- 
producing objects. A radio loud-speaker, for exampk) 
vibmtes strongly, especially when the volume is 
turned up. If we lightly touch the speaker cone we 
can feel its vibrations as a kind of tickling 
tion in our fingertips. If we touch our throat while 
singing a low note, we can feel the vibrations o 
the vocal chords. A common experiment in physics 
classes is to strike a tuning fork and dip the end o 
it in water. The vibrating fork splashes the wa r 
about and sets up little waves that are easy to 
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SOUND TAKES ITS TIME IN TRAVELING 



A jet plane furnishes a dramatic demonstration of the relatively slow speed oi sound! 
By the time the sound of the plane reaches us, the plane itself may be miles away. 


Sound waves are often com- 
pared wth water waves, but they 
are actually a very different sort 
of wave. l^Tiat they are can be 
seen by considering what happens 
when an object is set vibrating 
in the air. Suppose someone 
strikes a gong or cymbal, as in the 
diagram at the bottom of this 
page. As the gong vibrates, it 
alternately bends outward and in- 
ward very rapidly. This move- 
ment pushes and pulls at the air 
next to the surface of the metal. 

Air is made up of tiny molecules, 
billions of them to every cubic 
inch (see Air; Gas). Therefore, 
when the metal gong bends out- 
ward it crowds together those air 
molecules that are close to its surface. These mole- 
cules push outward against other molecules and they 
in turn push against still others. Thus a compression 
wave is set into motion. The wave travels outward 
from the gong, becoming weaker and weaker until 
it dies away. 

A single sound wave such as this does not actually 
produce a sound, of course. As the gong continues to 
vibrate, each outward bending of the metal sets up 
a new compression wave. Between each pair of com- 
pression waves is an area in which the molecules of 
air are spread apart more widely than normal. Such 
a wave of rarefaction corresponds to a moment in 
which the gong is bent inward, pulhng instead of 
pushing the molecules. The w’hole series of compres- 
sion and rarefaction waves traveling outward from 
the gong make up what we hear as sound. fThe sound 
waves travel in all directions from their source. 

The Speed of Sound 

Sound waves travel at a constant speed. The loud- 
ness or softness of a sound has nothing to do mth 
the speed of sound waves. Temperature, however, 
does affect their speed. At room temperature (70° F.) 
sound travels in air at a speed of 1,129 feet a sec- 
ond. With each rise of one degree Fahrenheit, the 
speed of sound increases by a little more than one 
foot a second. Air pressure has little or no effect. 
Humidity has a shght effect, the speed of sound be- 
ing somewhat greater in humid air than in dry air. 
Since 1,129 feet is about 1/5 of a mile, sound waves 


travel one mile in approximately five seconds. This 
explains the old device of counting seconds between 
a lightning flash and the thunder and dividing by 
five to tell how far away the lightning is. 

Many other substances are better conductors of 
sound than air. Like all gases, air is a poor mediiun 
for sound waves. Liquids, such as wmter, are better; 
and rigid sohd substances, such as iron and stone, 
are best of all. A graph on the following page gives 
the velocity of sound in various media. Sound waves 
travel in much the same way in liquids and solids as 
in air. The molecules of a liquid move about less 
freely than do molecules of a gas, and the molecules of 
a solid less freely still. Compression waves, however, 
are formed and transmitted in them just as in air. 
In a good conductor, sound not only travels faster — 
it also travels farther before it dies away. 

A few solids are much poorer conductors of sound 
than air. Rubber, cork, cotton, and felt, for example, 
tend to absorb sound waves rather than transmit 
them. For that reason such substances are used often 
to deaden unwanted noises. 

The Pitch of Sounds 

As everyone knows, some sounds are high and others 
are low; some are loud and others barely audible; 
some are pleasant and others harsh. The three basic 
properties of any pure sound are its pitch, its intensity, 
or loudness, and its quality. 

Pitch is simply the rate at which vibrations are 
produced. This is usually expressed as the number 
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When a gong is struck, the met- 
al first bulges outward, com- 
pressing the air molecules 
nearby and giving them energy. 


The molecules compressed by 
the metal gong bump against 
others and set in motion a wave 
which travels through the air. 

The first wave continues out- 
ward as a second one is formed. 
Between each two compression 
waves is a rarefaction wave. 
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of C 3 'cles per second. (A cycle 
is a complete \dbration back and 
forth.) The number of cycles 
per second is the frequency of 
the tone. The higher the fre- 
quency of a tone, the higher its 
pitch. T^Tren a saxophone is 
sounding the note A above 
middle C, the reed in its mouth- 
piece is ^dbrating at a fre- 
quencj' of 440 cycles per second. 

Twice that frequency (880) 
gives a note an octave higher, 
and half the frequency (220) 
produces a note an octave 
lower {see hlusic). 

Another way to define the pitch of a tone is to 
give its wave length. The wave length of a particu- 
lar tone is equal to the velocity of sound divided 
by the frequency of the tone. Suppose the frequency 
is 440. This means that 440 compression waves are 
formed eveiy second. Since sound tiavels about 1,100 
feet a second, the distance between waves is 1,100/440, 
or about 2\ feet. This is the wave length of the tone. 

If a source of sound is moving, sound waves are 
shortened in one direction and lengthened in the 
opposite. Such shortening and lengthening change 
the pitch of the tone. The whistle of a moving rail- 
road train drops suddenly in pitch as the train passes. 
This is called the Doppler effect, from the name of the 
Austrian phj^sicist who first explained it. 

The human ear cannot hear all possible frequencies. 
Most people cannot hear any fewer than 16 cj^cles 
a second or any more than about 20,000. Music only 
rarelj' makes use of this whole range of audible fre- 
quencies. The lowest note on a piano has a frequency 
of 27 cycles a second and the highest note a little 
mme than 4,000. Frequencj^-modulation radio sta- 
tions broadcast notes up to 15,000 cj^cles. These 
can be heaid only through “high fidelity” receivers. 

Frequencies greater than the human ear can hear 
are called supersonic or ultrasonic waves. A silent 
dog whistle is pitched at supersonic frequency. A 
dog hears these waves as sound though a human being 
does not. Extremely high frequencies of 100,000 to 
500,000 cycles a second can cause strong physical 
and chemical reactions. They can force water and oil 

THE SPEED OF SOUND 


NO SOUND IN A VACUUM 



Sound waves must have a medium such as air to 
carry them. Here a buzzer is hooked up in a bell 
jar. As the air is pumped out, the sound of the 
buzzer grows fainter and finally dies away. 


to emulsif 3 ^, dust to collect, 
and gases held in liquids ot 
molten metals to bubble out 
They also destroy certain tj-pes 
of bacteria. 

Intensity and Tone Quality 
The intensity of a sound has 
nothing to do tvith its pitch 
A high tone can be either loud 
or soft, and so can a low tone. 
Intensity depends upon the 
strength, or amplitude, of thefi- 
brations producing the sound 
A piano string, for e.\ample, 
vibrates gently if the key is 
struck softl 3 n The strmg suin^ 
back and forth in a narrow arc and the tone it sends 
out is soft. If the key is struck forcefulty, however, 
the string swings back and forth in a wider arc. The 
stronger vibration then produces a louder tone. The 
explanation of this is that a vibration of greater 
amplitude compresses the molecules of the air more 
forcefully and gives them greater energy. IITien a 
series of such strong compression waves enters the 
ear, our brain interpi’ets it as a loud tone. The loud- 
ness of sounds is measured in decibels. On the scale 
used, absolute quiet is 0. The rustle of leaves is rated 
as 20 decibels, average street noise as 70, and nearby 
thunder as 120 (the top of the audible scale). 

The quality, or timbre, of a sound is more compli- 
cated than pitch or intensity. The tone of a flute, 
everyone would agree, has a pleasant quality nhile 
the screech of a bluejay has an unpleasant one 
Neither of these sounds is a simple tone. The flute 
may be sounding, say, A above middle C. In addition 
to the frequenc 3 ’’ of 440 cycles per second, how- 
ever, the flute is producing higher frequencies as well. 
These softer and higher tones are called overtones. 
In the example of the flute, the main overtones 
heard are the octave and the 12th. For A, these 
notes are the ne.xt A above and the E above that 
note. These overtones harmonize well with the prin- 
cipal note (or fundamental) and account for the sweet 
tone of the flute. Other instruments sound different 
combinations of overtones which give them their spe- 
cial tone qualit 3 '^. The human voice and stringed in- 
struments such as the violin and piano are very rich 

IN VARIOUS SUBSTANCES 



AIR- 

'waIer* 

Wood 


1,129 FEET PER SECOND 


4,794 FEET PER SECOND ‘ 


12,620 FEET PER SECOND 


116,820 FEET PER SECOND 


STONE 


19,685 FEET PER SECOND 
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Most of the sounds we he^ reach us through the air. and we tend to think of air as the “normal” medium for sound waves. 
It IS a relatively poor conductor, however, as this graph shows. The speeds given are for a temperature of about 70° F. 
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HOW SOUND WAVES CAN BE 



Sound is echoed from a cliff in much the same way that light 
is reflected from a mirror. The diagram at the right shows 
how each sound wave is turned back upon itself as it strikes 
a flat surface. When they return to the source an echo is heard. 

in overtones. Overtones which harmonize better 
than others are notes of the same scale. Musical in- 
struments stress these overtones, and singing teachers 
try to make students bring them out in their voices. 

Sounds we think of as harsh 
are combinations of tones 
that do not harmonize. The 
raucous call of a bluejay may 
never have been analyzed, but 
it is certainly a combination 
of extremely discordant notes. 

Noises of all sorts are simply 
miscellaneous combinations of 
tones. They are unpleasant be- 
cause the tones which com- 
prise them are unrelated. 

Reflecting and Focusing 
Sound Waves 

Like light waves, sound 
waves can be reflected and 
focused. An echo is simply a 
reflection of sound (see Echo). 

A flat surface, like that of a 
^ cliff or wall, reflects sound 

‘ better than an irregular sur- 

face, which tends to break up 
’ the sound waves. Echoes are 
^ useful in many ways. In a fog, 

' a ship’s captain can often 

^ tell whether he is near a hilly 

' shore line by hstening for 

echoes of the ship’s whistle. 

Underwater sonar equipment 
^ uses echoes of a supersonic 

signal in a similar way to de- 
tect submarines. The device 
automatically times the echo 
from the submarine’s hull 
and computes the distance 
(see Submarine). Depth find- 
ers use echoes from the ocean 
bottom to measure the depth 
of the water. The signal sent 
out may be of sonic or super- 
;/ sonic frequency. 


REFLECTED AND FOCUSED 



Band shells for concerts in the open air are often constructed 
in parabolic form, as shown here. This reflects sound waves and 
forms them into a beam which strikes the audience in front 
of the shell. A headlight reflector focuses light in the same way. 

A band shell focuses the sound of the band in just 
the same way an automobile headlight reflector fo- 
cuses light. The headlight reflector and many band 
shells are in the shape of a parabolic curve. This 
curve has the property of re- 
flecting spherical weaves in 
such a way that they form a 
beam. The band shell con- 
centrates the sound on the 
audience, preventing it from 
being dissipated in all direc- 
tions. In practice a spherical 
shell works nearly as well, and 
most shells are spherical be- 
cause they are easier to build. 

Spherical surfaces .inside 
buildings may form “whisper- 
ing galleries.” Statuary Hall 
in the Capitol at Washington, 
D. C., is a famous example. 
If someone whispers at one 
spot in this chamber he can be 
clearlj'^ heard at another spot 
many yards aw'ay. Two curved 
surfaces on opposite sides of 
the room echo and focus his 
voice on this point. 

A megaphone and a doctor’s 
stethoscope focus sound in 
somew'hat different waj's. The 
sides of a megaphone hold the 
sound waves in and allow them 
to escape in only one direc- 
tion. The waves thus have 
more energy and so are intensi- 
fied. A stethoscope is a mega- 
phone in reverse. It gathers 
sound waves from a relatively 
wdde area and funnels them 
into a small area. This has 
the effect of intensifying the 
sound of the patient’s heart. 
Interference and Beats 
Sound waves show other 
properties that resemble those 


DOPPLER EFFECT 
,\\\\\\\ 


t WITH LOCOMOTIVE I 

TONE OF WHISnE IS NORMAL 



Whea a locomotive is standing still, the sound 
waves going out from its whistle are evenly spaced. 


.\\\\\\\\.\.\\\\\ 



When the locomotive is moving toward an observer, 
however, the waves bunch together ahead of .the 
source. This causes the pitch of the whistle to rise. 



Just as the locomotive passes, the pitch of its whistle 
suddenly drops to a lower tone, for behmd the loco- 
motive the sound waves are spread apart. 
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DRAWING PICTURES OF SOUND WAVES 



The phonodeik, an instrument developed by Dayton C. Miller, 
helps to picture sound waves. Sound causes a narrow beam 
of Ught to vibrate, and the light in turn forms an image on a 
fast-moving strip of film. 

of light. One of these is the phenomenon called inter- 
ference (see Light). If an identical tone is produced 
by two sources, the sound waves may get “out of 
phase”; that is, the compression waves from one 
source may arrive at the listener’s ear along with 
the rarefaction waves from the other source. If so, 
they cancel out one another and no sound is heard. 

HOW OVERTONES ARE FORMED IN A STRING 



STRING VIBRATING AS A WHOLE 



STRING VIBRATING IN TWO PARTS 



STRING VIBRATING AS A WHOLE AND IN TWO PARTS 



At the top a string is shown vibrating in three different ways. 
At the bottom is a phonodeik image of the tone produced by a 
string vibrating as a whole and in two parts. It shows the funda- 
mental and first overtone. 

Interference helps in the formation of sound beats. 
If two organ pipes, for example, are tuned a few vi- 
brations apart, they produce a throbbing tone when 
sounded together. If the difference is three vibra- 
tions a second, the waves will be out of phase three 
times in each second and will be in phase an equal 
number of times. When they are out of phase, there is 
a moment of comparative silence. When in phase. 


HOW TWO TONES CAN PRODUCE BEATS 



If two tones are slightly out of tune, the throbbing called beats 
results. These are phonodeik images of two tones one vibra- 
tion apart and the beats that result when the two tones are 
sounded together. 


however, they reinforce each other and increase the in- 
tensity of the tone. Beats between two ranks of pipes 
are used in a pipe organ for certain tremolo effects. 

Production of Musical Sounds 

In an orchestra three classes of instiuraents are 
used — wind, string, and percussion instruments (s« 
Musical Instruments). Each of these produces tones 
in a different way. 

Strings are perhaps simplest to understand. The 
pitch of a string depends upon two things— its ten- 
sion (the pull that is put upon it) and its length. 
The greater the tension on a string, the higher its 
pitch. A violin string, practically speaking, is un- 
der constant tension. The violinist raises its pitch 
by shortening the vibrating length of it with the 
fingers of his left hand. If he presses his fingertip 
firmly on the middle of the string, only half of the 
string can vibrate under the bow. It then sounds a 
note an octave higher than the “open” string. 

WTien a string is bowed, plucked, or struck near one 
end, it may vibrate in several ways at once. It vi- 
brates as a whole, sounding the fundamental tone. If 
may also vibrate in two or more parts at the same 
time, sounding faintly heard overtones. The vibrat- 
ing sections of the string are known as loops and the 
points between these as nodes. A violinist obtains 
“harmonics” by touching the string lightly at a node, 
suppressing the fundamental altogether. 

Most of the volume of a violin is due to resonance, 
Without the body of the violin, the strings would 
produce only very soft tones. The body, however, is 
constructed to vibrate in sympathy wdth the strings. 
Vibrations from a string are transmitted to the body 
of the instrument. Both the body and the air inside 
it then vibrate at the same frequency as the string. 
Because the wood is so much more massive than the 
string, it sends out more intense sound waves than the 
string could alone. The tones of piano strings are sim- 
ilarly reinforced by the piano’s sounding hoard. 

In wind instruments, resonance is even more impor- 
tant. The lip of an organ pipe or the mouthpiece of 
a trombone merely furnishes a very w^eak vibration. 
The tone is produced by the vibrating column of air 
inside the pipe or tube. The vibrating air forms loops 
and nodes just as a string does. When softly blo'Wi) 
a wind instrument generally sounds its fundaments . 
Stronger blowing breaks the air column at one or more 
of its nodes and so produces a higher tone. Apsr 
from this consideration, the length of a pipe deter- 
mines its pitch. A hole in the side of a pipe has tlm 
same effect as cutting the pipe off at that pois • 
Instruments such as the flute use this principle. 

Pereussion instruments such as bells and chimes 
vibrate in exceedingly complex ways. Church be ^ 
sound many different tones at once. The true fimdo 
mental, or “hum note,” is barely^ audible, and ® 
“strike note” is actually the first oveitone. In sue' 
bells, five of the separate tones are geneially bioug' 
into tune. Tubular chimes do not sound so man} 
overtones. The most prominent tones aie the stn 
note and the hum note an octave lower. 



241 


SOUTH AFRICA, UNION OF 



Most of South Africa lies on this great plateau — the high veld. 
The outcroppings of rock in the background are called kopjes. 

UNION of SOUTH AFRICA 
—LAND of 

AFRICAN, BOER, and BRITON 

Couth Africa, Union of. The history of South 
Africa has been a story of constant strife. Con- 
flicts between tribe and tribe, between black and 
white, and between Dutch and Enghsh culminated in 
the Boer War (1899-1902). Even after the Union was 
established in 1910 unity was not achieved. Today 
South Africa is still a “house divided against itself.” 
In all international crises, notably the two World 
Wars, the country has been sorely divided on the 
political issues involved. Increasingly severe racial 
segregation laws have aroused bitter resentment 
among the African Negroes, mixed races (called 
coloreds), and Asian Indians. These peoples outnum- 
ber the European whites by more than three to one. 




Sandy beaches stretch for miles along the coast. Here at Mui- 
zenberg, a resort suburb of Capetown on the eastern side of 
the Cape of Good Hope, the waters of the South Atlantic are 
warmed by the Agulhas Current from the Indian Ocean. 


The Land and the Climate 
This land of unrest and tension forms the southern 
tip of Africa and lies between the Atlantic and Indian 
oceans. Ramparts of hills rise from low-lying coastal 
plains step upon step, with terraces of small, barren 

location and size , — Southern tip of Africa. Greatest wi^h, about 
1,050 miles, between Atlantic and Indian oceans. Southern- 
most point. Cape Agulhas. Area of Union proper, 472,494 sq. nu. 
Population (1951 census, preliminary), 12,649,702. 

Products.— Com (meaUes), wheat, barley, oats, ' ^“8“. 
cotton, citrus fruits, grapes; wool, mutton, lamb, 
gold, diamonds, copper, iron, platinum, tin, }c^d, chrome, 
uranium; chemicals, clothing, furniture, processed foods. 

Provinces — Cape of Good Hope, or Cape Province; Natal; Orange 
tree State; Transvaal. Mandate: South West Africa. 

— Johannesburg (880,014); Capetown (legislative capital, 
“*^>822); Durban (463,120); Pretoria (administrative capital, 
2^,182); Port Elizabeth (199,287); Bloemfontein Oudicial capital, 
109,130); Kimberley (64,986). 


plateaus (karroos) between. The hills ascend until sud- 
denly the whole vast region opens into a great plateau, 
the high veld, from 4,000 to 6,000 feet above the 
sea. Here the treeless, grass-covered, rolling plain 
stretches for miles northward toward the equator. 

Mountains along the eastern and southern coasts, 
chiefly the Drakensberg, capture the moisture of the 
southeast trade winds. As a result the interior and 
west coast are largely arid or semiarid. Here the 
Kalahari and Namib deserts are made even drier by 
prevailing westerly winds and the cold Benguela Cur- 
rent flowing up the west coast. The seasons are the 
reverse of those in the Northern Hemisphere. The 
summer months are from December to February. 
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Winter is from June to August. In the greater part of 
South Africa the climate is dry and bracing, with most 
of the rain falling in the summer. The Cape Peninsula, 
however, has a Mediterranean climate, with warm, 
dry summers and mild, rainy winters. Only a small 
part of the Union has sufficient rain for crops. Pas- 
ture lands prevail. 

Native Plants and Animals 

The high veld is grassland where the rainfall is 
scanty. Scattered bush and scrub grow in the semiarid 
karroos. Tropical and semitropical plants flourish in 
the Mediterranean climate of the southern Cape Prov- 
ince, sometimes called the “palm belt.” Forests are 
found chiefly in the high, wet regions of Natal and in 
the eastern Cape Province. In the Kalahari and 
Namib deserts to the west, thorn and acacia trees 
grow among the desert bush and grasses. 

The animals that once roamed all South Africa are 
now abundant only in Kruger National Park in the 
Transvaal, in the Etosha Pan in South West Afiica, 
and in the smaller game reserves. They include the 
great antelope family, zebras, giraffes, buffaloes, ele- 
phants, hippopotamuses, monkeys, and baboons. 
Among the meat-eaters are lions, leopards, wild dogs, 
hyenas, and jackals. The many birds include ostriches, 
vultures, hornbills, and secretary birds, which are 
found only in South Africa. Reptiles are represented 
by crocodiles, pythons, and a variety of the smaller 
snakes. The aardvark, golden mole, and elephant 
shrew are typical rodents. The termite, or white ant. 


is one of the many insects. (See also articles on 
animals listed here.) 

The Three Major Population Groups 

African Negroes make up the greater part of the 
Union’s people. There are several hundred tribes, col- 
lectively called Bantu, including Zulu, Mashona, 
Matabele, Swazi, Bechuana, Basuto, Xosa, Pingo, and 
many others. Also of Negroid stock, but negligible in 
number, are Bushmen and Hottentots. 

About one third of these Africans live on tribal 
“reserves” set aside by the government. Here only the 
African is permitted to occupy or own land. Most re- 
serve lands are communally held and overcrorvded 
The people support themselves by a primitive agricul- 
ture. The chief crop is corn (meahes). Many of the 
younger men work as laborers in mines and other 
industries of the cities. In urban areas about one 
half of the Africans live in controlled “locations” 
They are employed in mining, manufacturing, and 
other industries and as domestic servants. The re- 
mainder “squat” in “shanty towns” where overcrowd- 
ing and slumlike conditions are serious problems 
African farm laborers are either paid a small wage 
or live on the farm, graze cattle, and cultivate land 
in return for working a fixed number of days. 

The white, or “European,” population is the second 
largest group. This group is divided on the basis of 
the Union’s official languages — English and Afrikaans 
Afrikaans is similar to Dutch, but many German, 
French, and English words have been adopted. English- 
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The Union of South Africa, an independent member of the British torates of Northern Rhodesia Nvasaland Bechuanaland, and 
Commonwealth, holds a mandate over South W est Africa. Other Swaziland ; and the s^Ngoverainkcolon? of Southern Rhodesm 
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SOUTH AFRICAN MINERS AND THEIR FAMILIES 



Africans, recruited to work in the gold mines of the Transvaal, of these African women is the result of early missionary in- 
sign contracts with their fingerprints. Mothers sit outside fluence. They wear their distinctive turbans only after they have 
their homes in a controlled area called a “location.” The clothing reached the age of 18 . It is a sign of having reached maturity. 


speaking South Africans are largely from Great Brit- 
ain and the white dominions of the Commonwealth. 
Generally, they hve in the cities and control most of 
the industries. Afrikaans-speaking South Africans are 
called Afrikaners. They are almost all descended from 
the Dutch, Huguenot, and German colonists who first 
settled South Africa. Tliis group makes up most of 
the farm population. The word boer means farmer. 

The third group is the coloreds. A colored is one 
who has some European blood but is not of “pure” Eu- 
ropean origin. He may vary in physical features and 
color from Negroid to characteristics indistinguish- 
able from European. Most coloreds Uve in and aroimd 
Capetown and are called Cape Coloreds. The mixed 
races also include Malays and some Bushmen and 
Hottentots. Besides the three major groups, there is 
a smaller Asian Indian population chiefly in Natal. 

Natural Resources and Industries 

South Africa has enormous mineral wealth. It pro- 
duces about one half the world’s annual supply of gold. 
Diamond production ranks second in quantity after 
the Belgian Congo, but first in value (see Diamonds; 
Johannesburg). Lead, zinc, and copper are mined in 
large quantities. The principal deposits are at O’okiep 
in Namaqualand and at Tsumeb in South West Africa. 
The coal deposits of the Transvaal and Natal yield 
naillions of tons annually. Iron ore, platinum, and 
other minerals are found in smaller quantities. In a 
recent development uranium oxide is being extracted 
from the ores of the Transvaal gold mines. 

The vast, high veld is used chiefly for grazing, and 
the Union is one of the leading wool producers of the 
world. Goats are raised for mohair. Hides, butter, and 
cheese are important exports. The ostrich farms of the 
Cape provide about 85 per cent of the world’s plumes. 
Extended irrigation has increased production of grains 
and fruits. The largest crop is com. I\Tieat, barley, 
and oats are also grown. On the Natal coast tobacco, 
sugar cane, and tea flourish. Dried, canned, and fresh 
fruits are e.xported from the Cape Province, which is 
also the center of the w'ine industry. 


Manufacturing was stimulated after the first World 
War. The second World War spurred the growiih of 
heavy industry. Important industries are fishing, 
leather tanning, tobacco manufactures, textiles and 
clothing, chemicals, automobiles, and furniture. 

Government and Education 

The Union of South Africa is a self-governing 
dominion of the British Commonwealth. The four 
provinces which comprise the Union are the Cape of 
Good Hope, Natal, the Orange Free State, and the 
Transvaal (see also articles on these provinces). The 
Union has political control of South West Africa. The 
government includes a senate and a house of assembly. 
The British sovereign is represented by a governor 
general; but the prime minister, as head of the 
majority party, is the directing head of the govern- 
ment. The governor general can summon or dissolve 
parliament and appoints the administrators of the 
provinces and South West Africa. There are three cap- 
itals. Pretoria, the administrative capital, is the resi- 
dence of the governor general, the ministers, and the 
diplomatic corps. "ViTien parliament is in session the 
government moves to Capetown (see Capetown). The 
supreme court sits at Bloemfontein, the judicial 
capital. Windhoek is capital of South West Africa. 
The state owns the transportation system. 

Elementary education is directed by the provinces. 
It is free and compulsory, with separate schools for 
European and non-European children. Higher educa- 
tion is controlled by the Union Department of Edu- 
cation. There are nine universities — Capetown, Natal, 
Orange Free State, Potchefstroom, Pretoria, Rhodes, 
South Africa, Stellenbosch, and Witwatersrand. 

History of South Africa 

The European discoverers of the country were 
Portuguese mariners looking for a route to the 
Indies. Bartholomew Diaz rounded the Cape of 
Good Hope in 1488 (see Diaz). Vasco da Gama made 
the passage to India in 1497 (see Gama). The first 
landing, in Table Bay in 1503, w’as made by the Portu- 
guese, but they never attempted to settle the Cape. 
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THE “WHITE HOUSE” OF SOUTH AFRICA 



Groote Schuur (great bam) lies on the lower slopes of Devil’s 
Peak, near Capetown. This handsome example of Dutch colonial 
architecture was once the home of Cecil Rhodes. He left it in 
tmst to be the official residence of the prime minister. 

In the 17th century, the Dutch East India Company 
required a supply station for the long voyage to the 
Indies. In 1652 they sent Jan van Riebeeck to estab- 
lish it. The station gradually developed into a colony. 
When the Dutch arrived, this almost empty land was 
populated only by a small group of Bushmen and Hot- 
tentots in the Cape. The Dutch imported Negro slaves 
from the east and west coasts of Africa. Malays and 
Javanese came from the Indies. There were few white 
women in the early days and there was considerable 
blending of the population. Thus there appeared in the 
Cape area the mixed group known as Cape Colored. 
Capetown became the greatest port of the Southern 
Hemisphere and was called the “tavern of the seas.” 

Before and during the 17th century, while the 
Dutch were penetrating northward from the Cape, 
there was a great migration of dark-skinned Africans 


southward from the vicinity of the equator. These 
were the peoples now collectively called Bantu. The 
Bantu from the north were invading South Africa at 
approximately the same time that the Europeans m 
the Cape began to move northward . Thus neither had 
any right to claim original possession of the countr), 
and the incoming white man did not dispossess the 
black. The clash between the two races came later. 

The British Gain Control 
During the French Revolution and Napoleonic wars 
the British occupied the Cape as protectors of the 
Dutch. As Holland changed from side to side in the 
European conflict, the British evacuated and then 
reoccupied Capetown. Finally, after the Congress of 
Vienna, Britain retained possession of all South 
African territory thus far settled by Europeans. 

The Dutch (Boers) and Enghsh found it difficult to 
live together. The Dutch pattern of life had been 
formed during centuries when the national economy 
was based upon the institution of slavery. VTien slav- 
ery was abolished throughout the British Empire m 
1833, bitter resentment spread among the Boers. 

The Great Trek 

Many Boers loaded their families and portable 
possessions upon great ox-drawn wagons, and about 
1836 the Great Trek began. Large and small bands of 
Voorirekkers set off to the north and east. Facmg many 
hardships, including hostile tribes, they crossed the 
Orange and Vaal rivers into the great plains of the 
high veld. Other bands crossed the Drakensberg into 
Natal. The ti ekkers eventually established two repub- 
lics, the Orange Free State and the Transvaal, where 
they hoped to carry on the old Afrikaner ways of life 
without interference from the British In Natal they 
failed because the British were too firmly entrenched 
The South African conflict now involved three peo- 
ples: Boers, Afncans, and British. The Boers on the 
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The University of Capetown is also on the Groote Schuur estate. Wales, laid the foundation stone in 1925. Devil’s Peak 

Cecil Rhodes chose the site, and Edward VIH, then Pnnce of the center and to the left is the flat-topped Table Mountain 
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TWO SOUTH AFRICAN CAPITALS 



In front of the Union Buildings in Pretoria, the administrative 
capital, stands the statue of Louis Botha, the great Boer gen- 
eral and first prime minister of the Union of South Africa. The 
buildings overlook the city from a hill called Meintje’s Kop. 

frontiers battled with the Africans onto whose tribal 
lands they had settled. The British to the south still 
regarded the Boers as British subjects. At one time 
Britain annexed the two republics. Then it restored 
their independence but retained control over their 
foreign affairs. Natal became a British colony. 

Gold Is Discovered on the Rand 

The discovery of gold and diamonds increased the 
tension mounting between British and Boers. The dia- 
mond fields of Kimberley were discovered in 1869, and 
the Witwatersrand gold deposits in 1886. Adventurers 
poured into the Orange Free State and the Transvaal, 
particularly from the Cape Colony and England. 
Johannesburg became a great city (see Johannesburg). 

The newcomers, called uitlanders (outlanders) were 
supported by Cecil Rhodes, prime minister of Cape 
Colony (see Rhodes, Cecil). The Boers, led by Presi- 
dent Paul Kruger of the Transvaal, tried to defend 
their pastoral way of life against the intruders. 

The Boer War 

Jameson’s ill-fated raid on the Transvaal in 1895 
aroused new bitterness among the Boers. In 1899 war 
broke out with Great Britain. The Orange Free State 
joined the Transvaal and both were defeated (see 
Boer War). By the Treaty of Pretoria (1902) they 
lost their independence and became British colonies. 

The Boer War was followed by a period of recon- 
struction, and in 1907 internal self-government was re- 
stored to the Boers. The South Africa Act, passed by 
the British Parliament in 1909, provided for the forma- 
tion of the Union of South Africa. Upon its establish- 
ment (May 31, 1910), the four crown colonies becanae 
provinces. This result was achieved largely through 
the statesmanship of the Boer leaders Louis Botha 
hnd Jan Christiaan Smuts (see Smuts). 

The Two World Wars 

In both World Wars the Union was divided politi- 
Cfijly. In the 1914-18 conflict, while the government 
sided with Great Britain and its Allies, there was a 
strong pro-German faction within the Afrikaner ele- 
ment. Union forces, however, aided in clearing the 



This is the House of Assembly in Capetown, the legislative 
capital. To the right is the memorial statue of Queen Victoria- 


Germans out of their African colonies. As a result, the 
Union was given a mandate over South West Africa. 

On the eve of the second World War, Smuts was 
prime minister as leader of the United party. The op- 
position, the Nationalist party, was headed by Gen. 
James B. M. Hertzog. Many of the Nationalists 
wanted to back the Hitler regime in the hope that if 
Britain were defeated a South African republic could 
be formed. However, by a slim majority in parliament 
, Smuts was able to bring the Union into the war on the 
side of the British. There was no conscription for over- 
seas service, but many South Africans volunteered 
and served in almost all theaters of war. 

General Smuts played a large part in forming the 
United Nations. His policy of empire solidarity re- 
ceived a major setback in the general election of 
1948. The Nationalist party, led by Dr. Daniel 
Malan, defeated Smuts’ United party. The clamor 
grew to convert South Africa from a British dominion 
to an Afrikaner republic. The Nationalists stressed 
racial segregation (apartheid). There were bloody 
riots between Indians and Africans in Natal. In the 
election of April 1953, the Nationalists increased 
their majority in the House of Assembly. Their 
platform called for more rigid segregation of races 
and measures to prevent the Supreme Court from 
voiding segregation laws. 




South America Use of Land 



tropical forests forests, chiefly coniferous prairies and steppes 
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SOUTHERN HALF of the NEW WORLD 














l^araiso/M of the Souto Pacific” -South America’s Finest West Coast Port 


S OtJTH AMERICA. The 
traveler who goes from 
the United States or Can- 
ada to South America 
finds scenes and people 
strikingly different from 
those of his own land. He 
sees mountains far higher 
than the Rockies and rivers 
immensely greater than 
the Mississippi or the St. 
Lawrence. He gets 
glimpses of rain-drenched 
tropical forests almost as 
large as the United States 
without Alaska. In the wes- 
tern mountains he finds 
queer animals of the camel, 
family, called llamas, 
carrying goods over nar- 
row winding trails. In 
the Amazon forest he may 
see enormous snakes 20 


ftrontest leneth. from Cape GaUinas (Colombia) to Cape 
PopuUtbm eSa?ed atl^e Iton 109.00b.00b. 

west (Aconcagua 22.835 feeu.uu an^^i^^^ Amazon, and Para- 

nnrtmexit of France: Guiana (Cayenne)* . * * t • a 

Chief Islands.-Ta^ni^Jo^cnpied^^ ^ifchile"). Cmeln 

by Argentina), Tierra del Foego (Ecuador), Cur- 

^afand S'uJaTNethlri^ds),^T^^d and Tobago (Great Brit- 

zj;r-^r-vteei 

mining equipment, ^.„]eunj coal, textiles and clothing. 


enormous • • v, 

feet long, butterflies a foot across, beetles six mches 
long, sloths that live upside down in the trees, chat- 
tering monkeys, slinking pumas and jaguars, gorgeous- 
ly colored parrots, snow-white egrets, and a host ot 
other unfamiliar animals. . , 

He will be struck too by differences in the peop e 
and their ways of living. Indians or peoplo of pa 
Indian blood live almost everywhere, often outnum 


bering the whites. In 
Brazil there are fewer In- 
dians, but more Negroes. 
The white people too are 
different from the typical 
inhabitants of the United 
States and Canada. They 
speak Spanish, except in 
Brazil, where the language 
is Portuguese; and many 
of them have olive com- 
plexions and black hair. 

The magnificent cities, 
with their cosmopolitan 
architecture, look more 
like the great cities of the 
Old World than of the 
New. Splendid public 
buildings in the Spanish 
style, wide tree-lined cen- 
tral avenues, parks, and 
plazas ablaze with flowers 
— these remind one of 


one 

European cities. Here and there are skyscrapers tell- 
ing of North American influence. Houses of the well- 
to-do are built around a central patio (courtyard) , as in 
Spain. Most of the working people live in one-story 
houses set close together. But modem apartment 
buildings are rapidly springing up in the bigger cities. 

The traveler observes, though, that in the entire 
continent there are few cities, in comparison with 
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the United States. These cities, large as a few of 
them are, have only a small fraction of the entire 
population, whereas more than half of the people of 
the United States live in cities. He also learns that 
more than two-thirds of the people of South America 
depend on agriculture for their living, whereas in 
the United States less than a fifth of the people 
five on farms 

As he travels inland from tlie various seaports, the 
visitor notices other great differences. There are 
few small farms. Most of the agricultural lands are 
divided into vast estates {haciendas or eslancias) 
covering thousands of acres, or even hundreds of square 
miles. Except in Argentina, Uruguay, and part of 
Brazil, there are no great railway networks to make 
it easy for the people to travel and transport goods. 
Motor roads are few and short, compared to those of 
the United States; and motor transport outside the 
great cities is in its infancy. When the South Ameri- 
can businessman wants to visit a neighboring country, 
he probably travels by air, since all the capitals 
are linked by excellent airplane service. 

South America is a continent of vast resources and 
opportunities which no one can reckon. It has given 
mankind potatoes, rubber, quinine, and many other 


useful plant products. It supplies most of the world’s 
coffee, and a large part of the meat, wheat, corn, 
and cacao that enter into world trade. Its minerals 
have enriched nations for four centuries. The world 
relies on this continent for a considerable propor- 
tion of its petroleum, nitrates, tin ore, aluminum 
ore (bauxite), copper, manganese, and industrial 
diamonds. {See pictograph on page 246.) 

Yet the development of South America has scarcely 
begun. It has room for millions of people from over- 
crowded parts of the earth. It has millions of acres 
of potential crop and pasture land to be occupied. 
Buried in its rocks is a wealth of minerals still to 
be discovered and worked. Its forest resources have 
hardly been touched. 


Can these possibilities be realized? Or are fte 
obstacles of climate, mountain, jungle, and hunun 
character so great that we can look for no remarkaWe 
advances, at least in the near future? These are ques- 
tions that the world is asking. Before we can attempt 
to answer them, we must know something of the 
physical setting of the continent, its climates, its 
plants and animal life, its peoples, its commerce, and 
its history. 


In shape and size, South 
Ajnerica is much like its sister 
continent. It is a vast triangle, 
broad in the north and tapenii! 
to a narrow tip in the south. It extends about 4,600 
miles from north to south and 3,200 miles from east 
to west, against 4,500 miles and 3,000 miles respec- 
tively for North America. In area it is smaller by 
about an eighth. 

In general ground plan as well, the two continents 
are somewhat alike. Both have great ranges of high 
young mountains in the west. Both have extensne 
areas of old wom-down mountains in the east And 
both have vast interior plains drained by great riier 
systems. But the South American coast line is far 

more regular. Around 
much of the continent the 
mountains rise abruptli 
from the sea, with fewgood 

harbors, and little or no 
coastal plain to innk 
settlers. The interior 
plains are mostly tropical 
forest, and the western 
mountains are higher and 
more rugged than the 
western mountains of 
North America 

The Great Barrier 
—the Andes 

The Andes are the most 

formidable mountain bar- 
rier on the globe Tliougn 
they are not so high as 
the Himalayas, they con- 
stitute a greater obstacle because they stretch for a 
total distance of 4,500 miles. They are a far more 
difficult barrier than the Rockies of North AmenMi 
for two reasons. First, they climb steeply from the 
Pacific on the west and from the interior lowlands on 
the east. Second, they are much higher than c 
Rockies. Throughout most of their length, even e 
passes, valleys, and plateaus are almost as ^ 
the tallest peaks of the Rockies. Railroads m 
Andes are tremendously expensive to build 
erate. Only the most necessary lines can be bun 
serve capital cities and the richest mining distric s 
Thus the Andes cut South America into two , 
completely isolated sections. Here is an ® 
what this means. The seacoast of Ecuador is m c 


IN CHILE’S LAKE DISTRICT. A WINTER PLAYGROUND 
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The old snow-crowned Osorno volcano, rising froin the emerald waters of Lake Llanqmhe, is one 
of the favorite skung grounds of Chileans. It is about 600 miles south of Santiagof 


Physical Setting: 
Comparison with 
North America 
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SOUTH AMERICA’S RELATIONS TO OTHER CONTINENTS 



This map shows how South America makes the southern point of a huge triangle, with Worth America 
to the northwest and northern Africa and Europe to the northeast, Wotice that nearly all of South 
America is east of the 75th meridian of longitude, which passes near New York City and that its 
eastern tip is only 1,900 miles from Africa. All ports on the east coast, south of Recife, are about 
equally distant from western Europe and the Worth Atlantic ports of the United States. 


ilace only about 200 
oiles from a branch of the 
Lmazon. But goods can 
le shipped several thou- 
and mUes around by sea 
0 the mouth of the Ama- 
on, and then up the river, 
it less cost and in less time 
ban would be needed to 
end the shipment 200 
niles over the mountains. 

Life in the two portions of 
jouth America has there- 
bre developed almost as 
hough South America 
rare two continents. 

But the greatest point 
)f difference between the 
;wo continents, and the 
me which explains most 
)f their other contrasts 
in plant life, animal life, 
md human activity, is 
their position with regard 
to the Equator. The wid- 
est part of North America 
and about three-fourths 
of its area lie in the 
middle latitudes, far north 
of the Equator. But the 
broadest part of South 
America is near the Equa- 
tor, and three-fourths of 
its area lies within the 
tropics. Three-fourths 
of North America feels 
the stimulating effects of 
a climate favorable to 
human activity. In 
three-fourths of South 
America human activity 
is slowed down by tropi- 
cal heat and white men find it hard to live. This is 
one of the reasons why it has only about half as many 
people as North America. 


The people of South America 
and their ways of living con- 
trast just as sharply with those 
of the United States and Can- 
ada as do the land and the climate. North of the 
Eio Grande the white men have taken over the en- 
tire continent from the Indians and pushed most of 
the few remaining Indians into reservations. In South 
•America Indians and mestizos (people of mixed Indian 
and white blood) form a large share of the population. 
Except for tribes living in primitive communities, 
the Indians make a livdng by working for white 
people. They till the soil, tend the stock, work on the 
plantations, dig the minerals, and build the roads and 


railways. Where roads and railways are lacking they 
transport unbelievably large loads on their own backs 
or drive the trains of pack animals. 

Much of this difference in the character of the pop- 
ulation is due to the contrasting opportunities offered 
to white settlers by the two continents. In North 
America, many fine harbors and rivers gave access 
to a land much like northwestern Europe in climate 
and suitability for agricultural use. When it was 
cleared of trees, it made fanning land that people 
from northwestern Europe knew how to work. These 
conditions attracted humbler folk such as farmers, 
sailors, and fishermen; and the governments in the 
homelands encouraged settlers of this kind to come 
with their families. 

When white men first discovered South America, the 
most alluring sources of wealth were deposits of gold 
and silver in the high mountains of Peru and Chile 


Influence of the 
Physical Setting 
on Human Life 
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near the west coast. 
The Indians who 
were alreadj'^ in the 
land knew how to 
work the mines, and 
how to produce food, 
clothing, and other 
necessities for the 
miners. The Span- 
iards therefore en- 
slaved the Indians to 
do all this, and the 
opportunities for 
white men were cor- 
respondingly limited. 

On the Caribbean 
coast and in Brazil, 
a similar condition 
grew out of the hot 
wet climate. Such a 
climate is not favor- 
able for white men 
working their own land; but the land could be worked 
profitably with Negro slaves. So African slaves were 
brought in; and here too opportunities for white 
workers were limited. 

White, Indian, and Mestizo Countries 
The country where the Indians make up the smallest 
fraction of the population lies in the grasslands of 
the south. Here, in Argentina, the whites found a 
climate and a soil which stimulate effort. Hence, 
when European demand for Argentine grain and meat 
arose in the 19th century, the whites pushed the 
Indians aside and seized the opportunities for them- 
selves. When growth of business created a demand for 
more labor, they preferred to meet the demand by 
admitting white immigrants, particularly from Italy. 
Thus Argentina became the South American country 
which most resembles the United States in being 
peopled largely by 
whites. Uruguay 
too, with its fine 
climate and ranch- 
ing land, has become 
a white man’s coun- 
try, though Indians 
are still numerous in 
the subtropical 
northern and north- 
eastern portions. 

Brazil also has at- 
tracted white 
settlers, especially 
in the southeastern 
portion; but the 
white population 
makes up only about 
half the total. Chil- 
eans are predomin- 
antly Eu ropean. The 


mingling of Indian strains is disappearing. In all ofc 
nations, Indian and mestizo elements outnumbenihite, 
In Colombia, Venezuela, and Paraguay mestizos area 
the maj ority. The Indian population is largest in Pf in, 
Ecuador, and Bolivia. Exact percentages of Indian, 
mestizo, Negro, and white elements are not knoivn 
for statistics are incomplete and unreliable. 

Some or the larger dif- 
ferences between the regions 
of South America have al- 
ready been suggested To 
understand these, and the many smaller differences, 
it is necessary to look more carefully at the structure 
of the land and at its many different types of climate 
South America began 
in the early days of the 
earth as a chain of great 
mountain islands. They 
stretched from what is 
now the Caribbean Sea 
to Cape Horn. The 
northernmost of these 
old islands still hold 
their summits well above 
sea level, as the high- 
lands of Guiana and 
Brazil. The third, far to 
the south, is the Pata- 
gonian Plateau, which 
occupies the continent’s 
southern tip. 

Later in the history 
of the earth, after the 
Rocky Mountains of 
North America had been formed, some vast convulsion 
pushed up a towering range of mountains far to theivest 
and north of the old islands. This range is the Andes, 
which swings in a huge bend running first southuest, 
then southeast, and finally straigU 
south to the tip of the continent 
Material washed down from these 
mountains has since built a sloping 
plain out to the Atlantic Ocean between 
the old mountain islands. 

The Rivers and the Coast Line 
The fact that most of the continen 
slopes east from the Andes to e 
Atlantic explains why all the large 
rivers flow into the Atlantic. And e 
existence of the old highlands exp a® 
why the river systems are organize a 
they are. The rivers flow 
lowest land they can find, whic 
between the highland groups bin 
only three major gaps of 
exist, most of the drainage 
into three major river systems. 1 
systems flow into the Atlantic 
the Orinoco, the Amazon, and the 
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SOUTH AMERICAN TEA 



Yerba mate is the favorite beverage 
of many Latin Americans. The pow- 
dered herb is steeped in hot water 
in a gourd {mate) and drunk through 
a tube called a bombilla. 


CASSAVA, BREAD OF THE TROPICS 



Structure of the Land 
and the Main Forces 
that Shape the Climate 


COCA LEAVES 
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Abuna (riv.) D 4 

Acarai (mts.) E 2 

Aconcagua (mt.) D G 

Aguja (pt.). Peru B 3 

Alagoinbas, Bfaz. 21,605 G 4 
Alcobaca, Braz. 1,307 E 3 

Alto Parnalba, Braz. 1,002 E 3 
Amazonas (riv.), Braz. D.E 3 

Anapolis, Braz. 18,688 F 4 
Ancud, Chile 6,410 C 7 

Andes (mt. range) G 2-6 

Andes de Patagonia (mt. 

range) C 7 

Angra dos Bels, 

Braz. 5,464 P 5 

Antofagasta, Chile 62,272 C 5 
Apaporls (riv.), Col. C 3 

Apurimac (riv.), Peru G 4 

Aracaju, Braz. 68,686 G 4 
Aracatl. Braz. 9,123 G 3 

■ Araguaia (riv.) Braz. P 3 

Araguari, )3raz. 25,789 P 4 
Araraquara, Braz. 34,671 P 5 
Arauca, Col. 1,871 C 2 

Arauca (riv.) D 2 

Arauco, Chile 3.537 C 6 

Areia Branca. Braz. 7,643 G 3 
Arequipa, Peru 60,725 C 4 
Argentina 15,893.827 D 6 

Argentino flake) , Arg. G 8 

Arlca, Chile 18,947 C 4 

Arlnos (riv.), Braz. E 4 

Aripuana (riv.), Braz. E 3 

Asuncion (cap.), 

Para. 109,228 E 5 

Avellaneda, Arg. 278,621 E 6 
Ayacucho, Peru 16,642 C 4 
Bacabal, Braz. 4,877 E 3 

Bage (Bajfi), Braz. 35,340 E 6 
Bahia (Salvador). 

Braz. 395.993 G 4 

Bahia Blanca, Arg. 112.597 D 6 
Bananal (is!.). Braz. E 4 

Barbacena, Braz. 25,768 F 5 
Barcelona, Ven. 26,446 D 2 
Barcelos, Braz. 904 D 3 

Barquisimeto, Ven. 105,080 D 2 
BarranqulUa, Col. 279,000 C 1 
Bel6m (Para), Braz. 

230,181 F 3 
Belmonte, Braz. 5,562 G 4 
Belo Horizonte, Brazil 

346,207 F 4 
Belterra, Braz. E 3 

Beni (riv.;, Bol. D 4 

Bermejo (riv.), Arg. D 5 

Blanca (bay), Arg. E 6 

Boa Vista, Braz. 5,125 D 2 
Bogota (cap.). Col. 645,255 C 2 
Bolivia 3,028,031 D 4 

Borba, Braz. 1,03() E 3 

Braganga, Braz. 5.580 F 3 
Branco (riv.), Braz. D 2 

Brazil 52,645,479 B 4 

British Guiana ■ 375,701 E 2 
Brumado, Braz. 3,098 F 4 
Bucaramanga, Col. 73,000 C 2 
Buenaventm*a, Col. 23,000 C 2 
Buenos Aires (cap.), 

Arg. 2,982,680 D 6 

Buenos Aires flake) C 7 

Cachoeira, Braz. 11,088 F 4 
Cajamarca, Peru 14,290 C 3 
Cajazeiras, Braz, 10,025 F 3 
Calama, Chile 12,955 D 5 

Caldera, Chile 1,625 C 5 

Cali, Col. t259,100 C 2 

Callao. Peru 84,438 O 4 

Camarones, Arg. D 7 

Cameta, Braz. 3,630 E 3 

Camocim, Braz. ^ 8,540 F 3 

Campana (isl.), Chile C 7 

Campinas, Braz. 101,746 F 5 
Campo Grande, Braz. 

32,848 E 5 
Campos, Braz, 63,384 F 5 

Campos (region), Braz, F 4 

Caqueta (riv.), Col. C 3 

Caracas (cap.), Ven. 

487,903 D 2 
Caravelas, Braz. 2,726 G 4 
Carinhanha, Braz. 1,850 F 4 
Carolina, Braz. 4,861 F 3 

Cartagena, Col. 125,600 C 1 
CarQpano, Ven. 30,684 D 1 
Castro, Braz. 6,316 E 5 

Castro, Chile 6,283 C 7 

Catamarca, Arg. 31,06? D 5 
Catlngas (region), Braz. E 3 
Cauca (riv.). Col. O 2 

Caura (riv.). Ven. D 2 

Caviana (isl.), Braz. F 2 

Caxias, Braz. 14,846 F 3 

Caxias do Sul, Braz. 32,158 E 5 


Cayenne (cap.), Fr. 

Gnla. 10,961 

Ceara (Fortaleza), 

Braz, 213,604 

Cerro de Pasco, Peru 17,882 
Chaco (region) 

GhaBaral, Chile 2,562 
Chiclayo, Peru 31,539 
Chico (riv.), Arg. 

Chile 5,930,809 

Ghilecito. Arg. 6,121 

Chilian. Chile 52,576 

ChiloS (isl.), Chile 78,335 
Chimborazo (mt.). Ec. 
Ghimbote, Peru 4,243 
Chiquinquira, Col. 7,000 
Ghlquita (lake). Arg. 

Chita (mt.). Col. 

Ghlvilcoy. Arg. 23,386 
Chonos (archipelago), 

Cliile 

Ghubut (riv.), Arg. 
Cienaga, Col. 23,000 

Ciudad Bolivar. Ven.31,009 
•Clarence (isl.), Chile 
Cocama, Peru 
Gochabamba, Bol. 80,795 
Cod6, Braz. 6,159 

Colombia 11,266,075 

Golonia las Heras, 

Arg. 

Colorado (riv.), Arg. 
Comodoro Rivadavia, 

Arg. 25,651 

Conceicao do Araguaia, 
Braz. 1,389 

Concepcion. Para. 18,178 

(joncepcion. Chile 119,887 

Concepcion flake), Bol. 
Concordia. .Arg. 52,213 

Constitucion, Chile 8,285 
Copiapo. Chile 19,535 

Coquimbo. Chile 24,962 

Corcovado (gulf), Chile 
cordoba. .Arg. 369,886 

Coro, Ven. 28,307 

Coronie. Sur. 1,019 

Corrientes, Arg. 56,544 

Corrlentes (cape). Col. 
CorumbS, Braz. 19,211 

Cotopaxi (mt.). Ec. 
Cotnantyne (riv.) 

Cratefls, Braz. 7,615 

Cruz Alta, Braz. 19,824 

Cflcuta, Col. flOl.OOO 
Cuenca, Ec. 39,983 

CuiabA, Braz. 24,119 

Cumana, Ven. 46,416 

Cpmina (riv.). Braz. 

Curaco (riv.). Arg. 

Curitiba, Braz. 141,349 

Cusco, Peru 40,657 

Cuyuni (riv.) 

Dam. Sur. 

Dari§n (gulf). Col. 

Deseado (riv.), Arg. 
Desolacion (isl.). Chile 
Desordem (mts.). Braz. 
Diable (Devil’s) (isl.). 

Ft. Guia 

Diamantina, Braz. 10,177 
Diamantino, Braz. 540 
Dolores. Arg. 14,438 

East Falkland (isl.), 

Falk. Is. 

Ecuador 3,202,757 

' ~ 1,757 


EirunepO, Braz. 

El Turbio. Arg. 
EmbarcaciOn. Arg. 3,303 
EncamaciSn. Para. 17,779 
Esmeraldas, Ec. 13,169 

Essequibo (riv.), Br. 

Guia. 

Estados (Staten) (isl.), Arg. 
Estrondo (mts.). Braz. 

Eva Per6n (La Plata) 

Arg. 207,031 

Falkland (Malvinas) 

(Isis.) 2,239 

Florianopolis. Braz. 49,290 
Florida, Uru. 16,000 

Fordlandla. Braz. 

Formosa, Arg. 16,506 

Fortaleza (Ceara), 

Braz. 213,604 

Franga, Braz. 

French Gniana 26,854 
Frio (cape). Braz. 

Gaiba. Bol. 

Gallinas (pt.). Col. 

General Acha. Arg. 4,709 
General Alvear, Arg, 2,548 
Georgetown (cap.), 

Br. Guia. 73,509 


E 2 

G 3 
C 4 
D 5 
C 5 
B 3 
D 7 
C 6 
D 5 
C 6 
C 7 
B 3 
B 3 
C 2 
D 6 
C 2 
D 6 

C 7 
D 7 
C 1 
D 2 
C 8 
C 4 
D 4 
F 3 
C 2 

D 7 
D 6 

D 7 

E 3 
E 5 
C 6 
D 4 
E 6 
C 6 
C 5 
C 6 
C 7 
D 6 
D 1 
E 2 
E 5 
C 2 
E 4 
C 3 
B 2 
G 3 
E 5 
C 2 
C 3 
E 4 
D 2 
E 3 
D 6 
F 5 
C 4 
E 2 
E 2 
C 2 
D 7 
C 8 
F 3 

E 2 
F 4 
B 4 
E 6 

E 8 
C 3 
C 3 
C 8 
D 5 
E 5 
B 2 

E 2 
D 8 
F 3 

E 6 

E 8 
F 5 
E 6 
E 3 
E 5 

G 3 
F 4 
E 2 
F 5 
E 4 
C 1 
D 6 
D 6 

E 2 


Goiania, Braz. 41,584 

Goias, Braz. 5,829 

Gran Chaco (region) 
Grande (bay), Arg. 

Grande (riv.), Bol. 

Grande (riv.), Braz. 
Guajara-Mirim, Braz. 


Guajira (pen.) 
■ ■iv.) 


2,687 


Guapore (riv.y 
Guasco (Huasco), 

Chile 1,537 

Guavlare (riv,). Col. 
Guayaquil, Ec. 258,966 

Guayaquil (gulf), Ec. 
Guiana. British 375,701 

Guiana. French 26.854 

Guiana Neth.(Surlnam). 

214,000 

Gurupi (riv.), Braz. 
Guyane, Fr. Guia. 21,997 

Hanover (isl.), Chile 
Hornos (Horn) (cape), 
Chile 

Hoste (isl,), Chile 
Huacas (pt.), Peru 
Huacho, Peru 12,993 

Huaras, Peru ' 11,054 
Huascaran (mt.), Peru 
Huasco (Guasco). 

Chile 1,537 

Huila (mt.). Col. 

Humaita. Braz. 828 

laco (riv.), Braz, 

Ibagug, Col. +100.000 

Ibarra, Ec. 14,031 

Ica, Peru 20,896 

Iga (riv.), Braz. 

Iguagfl (riv.) 

Iguatu, Braz. 10,348 

Ilhefls, Braz. 23,006 

Illampu (mt.), Bol. 

Ho, Peru 1,043 

Imeri (mts.) 

Ininl, Fr. Guia. 4,857 

Iqulque, Chile 39,576 

Iquitos, Peru 31,828 

Irlrl (riv.), Braz. 

Itaituba, Braz. 628 

Ituxi (riv.), Braz. 

Jachal, Arg. 4,278 

Ja6n. Peru 510 

Jaguarlbe (riv.), Braz. 
Jamachim (riv.), Braz. 
JamundA (riv.), Braz. 
JapurA (rivfl, Braz. 

Jarl (riv.), Braz. 

Javarl (nv.) 

JiquiS (JequiALBraz. 21,322 
Joao Pessoa (Paraiba), 

Braz. 90,853 

Joinville, Braz. 21,102 
Juan Fernandez (isls.), 

Chile 

JuAzeiro, Braz. 16,465 
Juiz de Fora, Braz. 86.819 
Jujuy. Arg. 31,091 

Juliaca, Peru 6,034 

Juquia, Braz. 899 

JuruA (riv.), Braz. 

Jinuena (nv.), Braz. 

Juta! (riv.), Braz. 

La Guaira, Ven. 16,279 
La Paz (cap.), Bol, 321,073 
La Plata, (Eva Per6n), 

Arg. 207,031 

La Plata (estuary) 

La Quiaca, Arg. 6,768 
La Rioja, Arg. 23.164 
La Serena, Chile 37,618 
LAbrea, Braz. 1,247 

Laguna, Braz. 9,887 

Las Plumas, Arg. 

Leticia, Col. 1,674 

Lima (cap.). Peru 628,821 
Livramento. Braz. 29,906 
Llanos del Orinoco (plain) 
LluUaillaco (mt.) 

Lobltos, Peru 4,168 

Loja, Ec. 15,399 

Lomas, Peru ' 500 

Londrina, Braz. 33,707 
Loreto, Col. 

Los Vilos, Chile 1,305 

MacapA, Braz. 10,094 
MaceiO, Braz. 102,301 
Madeira (riv'.). Braz. 

Madre de Dios (isl.), Chile 
Magallanes (Magellan) 

(str.). Chile 
Magdalena (riv.), Col. 

Maipu (mt.) 

Malpelo (isl.), Col. 

MamorS (riv.), Bol. 


E 4 
E 4 
D 5 
D 8 
D 4 
F 5 

D 4 
C 1 
D 4 

C 5 
C 2 
B 3 
B 3 
E 2 
E 2 

E 2 
F 3 
E 2 
C 8 

D 8 
D 8 
C 4 
C 4 
C 3 
C 3 

C 5 
C 2 
D 3 
D 3 
C 2 
C 2 
C 4 
D 3 
E 5 
F 3 
G 4 
D 4 
C 4 
D 2 
E 2 
C 5 
C 3 
E 3 
E 3 
D 3 
D 6 
C 3 
G 3 
E 3 
E 3 
D 3 
E 3 
C 3 
P4 

G 3 
E 5 

G 6 
G 3 
F 5 
D 5 
C 4 
F 5 
D 3 
E 4 
D 3 
D 1 
D 4 

E 6 
E 6 
D 5 
D 5 
C 5 
D 3 
F 5 
D 7 
D 3 
C 4 
E 6 
D 2 
D 5 
B 3 
G 3 
C 4 
E 5 
C 3 
C 6 
E 2 
G 3 
D 3 
C 8 

D 8 
C 2 
D 6 
B 2 
D 4 


♦All population figures are taken from the latest offieial census or estimate available. For date and source 
oi a population figure, see article on the appropriate country, 
tlncludes suburbs. 
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1,443 

110,678 

2.241 

+134.000 

19,028 


355,000 

23.000 
97,496 

30.575 

35.000 
24,994 

1,269 


12,259 

6,900 


Mana, Fr. Guia. 

Manaus, Braz. 

Manicore, Braz. 

Manizales, Col. 

Manta, Ec. 

Mapuera (riv.), Braz. 

Mar (mts.), Braz. 

Mar del Plata, 

Arg. 114,729 

Maraba, Braz. 4,937 

Maraca (isl.), Braz. 
Maracaibo, Ven. 

232,488 

Maracaibo (lake), Ven. 
MarajO (isl.), Braz. 
MarafiSn (nv.), Peru 
Margarita (isl.), Ven. 
Mariscal Estigarribia, 

Para. 8,756 

Maroni (riv.) 

Mas Aluera (isl.), Chile 
M58 a Tierra (isl.), Chile 
Matarani, Peru 
Mato Grosso, Braz. 427 

Mato Grosso (plateau) 

Braz. 

Medellin, Col. 

Melo, Uru. 

Mendoza, Arg. 

Mercedario (mt.) 

Mercedes, Arg. 

Mercedes. Uru, 

Merida, Ven, 

Meta (riv.) 

Minas Novas, Braz. 

Mirim (lake) 

Misti (mt.), Peru 
Mollendo, Peru 
Mompos, Col. 

Montes Claros, 

Braz. 

Montevideo (cap.), 

Uru. 850,000 

Moquecma, Peru 3,718 

Morawhanna. Br. 

Guia. 305 

Mortes ^iv,), Braz, 

Moura. Braz. 

Napo (riv.) 

Nassau (gulf)i Chile 
Natal, Braz. 97,736 

Negro (riv.), Braz. 

Negro (riv.), Arg. 

Neiva, Col. 

Netherlands West 

Indies 154,914 

Neuqufin, Arg. 7,498 

New Amsterdam, Br. 

Guia. 9.567 

Nieuw Nickerie, Sur. 

3,141 

NiterOi, Braz. 174,535 

NorqulncO, Arg. 

Norte (channel), Braz. 
Obldos, Braz. 3,487 

OllagiUe (Oyahue), Chile 
Orin, Arg. 6,706 

Orinoco (riv.) 

Oroya, Peru 

Oruro, Bol. 62,975 

Ouro PrSto, Braz. 9,247 

Ovalle, Chile 17,573 

Oyahue (Olla^e), Chile 
Oyapock (riv.) 

Pacaraima (mts.) 
pacasmayo. Peru 6,615 

Paita, Peru 6,797 

Palma (riv.), Braz. 

Pampas (plain), Arg. 
Pamplona, Col. 17,000 

Para (estuary). Braz, 

I (Bel6m), Braz. 


E 2 
E 3 
D 3 
C2 
B 3 
E 3 
F 5 

E 6 
E 3 
P 2 

C 1 
C 1 
F 3 
C3 
D 1 

D 5 
E 2 
B 6 
C 6 
C 4 
E 4 

E 4 
C 2 
E 6 
D 6 
O 6 
D 6 
E 6 
C 2 
D 2 
F 4 
E 6 
C4 
C 4 
O 2 


20,795 P 4 


E 6 
C 4 

E 2 
E 4 
D 3 
C 3 
D 8 
G 3 
D 3 
D 6 
C 2 


Pelotas, Braz. 
Penas (gulf), Chile 
Pergaraino, Arg. 


Pernambuco (Recife) 


79.649 

32.382 


522.466 

8,240,000 

7.439 

61,843 


9,012 

241 

14,240 

19.027 

t45.000 


37,588 

46,758 

246 

12,962 


40,818 


Para( 


230,181 
1,251,517 

•essoa), 

90,853 


Paraguay , ^ 

Paraguay (riv.) 

Paraiba (Joao P 
Braz. . 

Paramaribo (cap.). 

Sur. 67,381 

Parana, Braz. 594 

Parana, Arg. 84,153 

Parana (riv.), Braz. 

Parana (riv.) 

Paranagua, Braz. 10,046 

Paranaiba (riv.), Braz. 
Pardo (riv,), Braz. 

Parecis (rats.), Braz. 

Paria (gulf) 

Parima (mts.) 

Parintins, Braz. ^6,943 

Parnaiba, Braz. 30,900 

Pamaiba (riv.). Braz. 
Paste, Col. +81,000 

Patagonia (region). Arg. 
Patos (lake). Braz. 
PauUstana, Braz, 1,042 

PaysandO, Uru. 46.000 


D 1 
D 6 

E 2 

E 2 
F 5 
D 7 
F 2 
E 3 
D 6 
D 5 
D 2 
C 4 
D 4 
F 5 
C 6 
D 5 
E 2 
D 2 
B 3 
B 3 
F 4 
D 6 
C 2 
F 2 

F 3 
E 5 
E 4 

G 3 

E 2 
P4 
E 6 
F4 
E 5 
F 5 
F4 
F 4 
D.4 
D 1 
D 2 
E 3 
F 3 
F 3 
C 2 
D 7 
F 6 
F 3 
E 6 


Braz 
Peru 

Petrolina, Braz. 

Petropolis, Braz. 

Pilcomayo (riv.) 

Pirapora. Braz. 

Pisagua, Chile 
Pisco, Peru 
Piura, Peru 
Poopo (lake), Bol. 

Popayan, CoL 
Port Stanley (cap.) 

Falk. Is. 

Porto Alegre, 

Braz. 381.904 

Porto Esperanca, Braz. 
P6rto Mendes. Braz. 

Porto Nacional, 

Braz. 2,053 

P6rto Tibirica, Braz. 

POrto Velho, Braz. 10.205 
Posadas. Arg. 

Potost, Bol. 

Prainha, Braz 
Propria, Braz, 

Puerto Ayacucho, Ven. 

2,928 

Puerto Cabello, Ven. 

34,413 

Puerto Carreflo, Col. 

Puerto Casado, Para. 6,269 
Puerto COrdoba, Col. 
Puerto Deseado, Arg. 

3,392 

Puerto Madryn, Arg. 

3.441 

Puerto Maldonado. 

Peru 1,032 

Puerto Montt, Chile 28,944 
Puerto Natales, Chile 8,140 
Puerto Santa Cruz. 

Arg. 

Puerto Su^ez, Bol. 1,159 
Puno, Peru 13,786 

Punta Arenas. 

Chile 34,440 

PurOs (riv.). Braz. 
Putumayo (riv.) 

Quequ6n, Arg. 

Quito (cap.), Ec. 209,932 
Rawson, Arg, 

Recife (Pernambuco), 

Braz. 622,466 

Reconquista, Arg. 12.729 
Reznanso, Braz. 4,464 
RequeQa, Peru 
Resistencia, Arg. 62,386 
Ribeirao Preto, 

Braz. 05,081 

Riberalta, Bol. 6,549 

Rio Branco, Braz, 9.592 
Rio Cuarto, Arg, 48,706 
Rio de Janeiro (cap.), 

Braz. 2,335,931 

Rio Gallegos, Arg, 5,880 
Rjo Grande, Braz. 64,241 
Rio Mulato, Bol. 378 

Riobamba. Ec. 29,830 
Rivera, Uru. 30,000 

Rocha. Uru- 25,000 

Rockstone, Br. Guia. 
Roncador (mts,), Braz. 
Roosevelt (riv.), Braz. 
Roraima (mt.) 

Rosario, Arg, 4,927 

Rosario, Arg. 467.937 

Saint Georges, Fr. Guia. 
Sajama (mt.) 

Saladillo (riv.). Arg. 

Salado (riv.), Arg. 

Salado (riv.), Arg, 

Salina Grande, Arg. 

Salta, Arg. 67,403 

Salto, Uru. 44,000 

Salvador (Bahia), 

Braz. 395,993 

San Ambrosio (isl.), Chile 
San Antonio, Arg. 

San Antonio (capo), Arg, 
San Carlos de Bariloche, 
Arg, C.602 

San Diego (cape). Arg, 

San Ffilix (isl.), Chile 
San Fernando. Ven, 13,377 
San Ignacio, Bol. 1,757 
San Jorge (gulf), Arg. 

San Juan, Arg. 82,410 
San Julian, Arg. 3.050 
San Luis, Arg. 26,147 
San Martin (lake) 

San Matlas (gulf), Arg. 

San Rafael. Arg. 28,847 
Santa Ana. Bol. 


E 6 
C 7 
D 6 

G 3 
C 4 
F 3 
F 5 
D 5 
F 4 
G4 
C 4 
B 3 
D 4 
C2 


1,252 E 8 


E 5 
E 4 
E 5 

F 4 
E 5 
D 3 
E 5 
D 4 
E 3 
G 4 

D 2 

D 1 
D 2 
E 1 
D 3 

D 7 

D 7 

C 4 
O 7 
C 8 

D 8 
£ 4 
C 4 

D 8 
D 3 
C 3 
E 6 
C 3 
D 7 

G 3 
D 5 
F 3 
C 3 
D 6 

F 5 
D 4 
D 3 
D 6 

F 5 
D 8 
E 6 
D 4 
C 3 
E 6 
E 6 
E 2 
E 4 
D 3 
T> 2 
D 5 
D 6 
E 2 
D 4 
D 6 
D 6 
D 6 
D 7 
D 5 
E 6 

G 4 
C 5 
D 5 
E 6 

D 7 
D 8 
B 5 
D 2 
D 4 
D 7 
D 6 
D 7 
D 6 
C 7 
D 7 
D 6 
D 4 


Santa Ana, Peru C 4 

Santa Catarina (isl.), 

Braz. F 5 

Santa Cruz., Bol. 42,746 D 4 
Santa F6, Arg. 168,791 V 6 
Santa Ines (isl.), Chile C 8 

Santa Marta, uol. +50,000 C 1 
Santa Rosa, Arg. 14,623 D 6 
Santargm, Braz. 14,604 E 3 
Santiago del Estero, 

Arg. 60,039 D 6 

Santiago (cap.), 

Chile 1,348,283 D 6 

Santos, Braz. 201,739 F 5 

Sao Antdm'o, Braz. D 8 

Sao Felipe. Braz. D 2 

Sao Francisco (riv.), 

Braz. F 4 

SS.0 Joao da Boa Vista, 

Braz. 16,417 F 5 

Sao Luis, Braz. 81,432 F 3 

SSo Manuel (riv.), Braz. E 3 
Sao Paulo, Braz. 

2.041,716 F 5 
Sao Roque (cape). Braz. G 3 
Sao Sebastiao (isl.), Braz. F 6 
Sao Tome (cape), Braz. G 5 
Selvas (forest), Braz. D 3 

Senhor do Bonfim, 

Braz. 10,305 G 4 

Sinnamary, Fr. Guia. 

1,373 E 2 

Sorocaba. Braz. 69,631 F 5 

Staten (Estados) (isl.), 

Arg. D 8 

Sucre (cap.), Bol. 40,128 D 4 
Sul (channel), Braz. P 2 

Surinam 214,000 

Tabatinga, Braz. 

Tacna, Peru 11,025 

Taitao (pen.), Chile 
Tales. Chile 55,059 

Talcabuano, Chile 64,780 
Taltal, Chile 4,901 

Tandil, Arg. 32,309 

Tapaj6s (riv.), Braz. 

Taracua. Braz. 

Tarija, Bol. 16,869 

Tefg, Braz. 2,220 

Temuco, Chile 61,497 

Teresina, Braz. 63,425 

Tierra del Puego (isl.) 


Tiet§ (riv.), Braz. 
Tigre (riv.), Peru 
Tinogasta, Arg. 
Titicaca (lake; 
Tocantlnopolis, Braz. 


2,169 


Tocantins (riv.), Braz. 




3,736 

19,353 


Tocopilla 

Tolima (mt.), Col. 

Tres Montes (cape), Chile 
Tres Puntas (cape), Arg. 
Trinidad, Bol. 8,695 

Trujillo, Peru 36,958 

Trujillo, Ven. 11,794 

Tucuman. Arg. 194.166 

Tumaco, Col. 10,500 

Timja Col. +30,900 

Tvpiza, Bol. 8,248 

Turbo. Col. 

Uberaba, Braz. 43,916 

Ucayali (riv.), Peru 
Urubamba (riv.), Peru 
Uniguaiana, Braz. 33,272 
Uruguay 2,353,000 

Uruguay (riv.) 

Ushuaia, Arg. 

Uyuni, Bol. 6.968 

Valdes (pen.), Arg. 
Valdivia, Chile 45,138 

Valencia. Ven. 88.674 

Valera, Ven. 20,888 

Vallenar, Chile ^,677 

Valparaiso, Chile 218.829 

Vaupes (riv.). Col. 
Venezuela 4,985.716 

Venezuela (gulf), Ven. 
Vichada (riv.), Col. 
Victorica, Arg. 2,476 

Viedma.^g. 4,683 

Viedma (lake), Arg. 
Vilconota (mt.), Peru 
Villa Bella, Bol. 88 

FUla Marla, Arg. 30.362 
Villa Montes, Bol. 3,105 
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WelUn^n (isl.), Chile 
West Falkland (isl.), 
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These maps show that South America's heaviest population is concentrated around the nm of the continent Here lie the larger cities which serve as market centers for the 
varied produce of the land Notice that the rugged Andes highlands, in the west, have a greater population than the steaming tropical lowland 
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, “®,“PPer maps show how climate is determined, first of ail, by seasonal changes in the overhead position of the sun. When the 
tc“ >° Hie north in July, the greatest heat and lowest atmospheric pressure occur near the north coast (upper left). In January, 
(w! ’^'’Hfiifions prevail near the Tropic of Capricorn (upper right). The prevailing winds shift with the sun, and rainfall follows them 
"Sr maps). Ifotice, however, that in the west no great changes occur. There the tempering influence of the Pacific Ocean and the 
towering Andes Mountains keep the climate much the same all year, with only slight north-south shiits. 
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de la Plata (Plata River). Ninety per cent of the 
continent drains to the Atlantic. 

The character of the coasts is fixed most of all by 
the fact that South America in general has been 
tilting slightly, centurj’’ by century, upward in the 
north and dovmward in the south. Along the north half 
of the Pacific coast this steady rising has brought 
the mountains up sharply from sea level, leaving a 
straight and almost harborless coast line. A further 
reason for the lack of harbors is the fact that along 
most of this coast very little rain falls. Hence there 


Trinidad and the Cura 9 ao group. On the Pacific side 
the only considerable islands are the Galdpagos (Aicbi- 
pelago de Col6n) on the Equator west of Ecuador 
and the Juan Fernandez Islands of Chile vest ol 
Valparaiso. In the southern Atlantic, 300 miles ead 
of the Strait of Magellan, are the Falkland Tslard - 
Like Tierra del Fuego, these islands vere once a 
part of the South American mainland. 

General Character of the Climate 
The North American finds types of climate veq- dif- 
ferent from his own on a tour of the continent. Ihrefr 

fourths of South Amerira 
is within the tropics 
This part of the con- 
tinent is hot the jear 
round, with a tremendous 
rainfall, except v here tbe 
mountains rise to cooler 
regions. Near the Equa- 
tor one may chmb m a 
few hours from inten'e 
heat to almost Arctic cold 
But whatever the prer ail 
ing temperature may be 
at the various levels m 
these tropical regions, it 
varies little from season 
to season. “Summer" and 
“winter” are much alike, 
except in the amount of 
rainfall. 

Farther south, in the middle latitudes of Argentina 
and Chile, there are climates more like those of the 
United States and Canada. But here the continent 
is so narrow that temperature is modified by the near- 
ness of the oceans. Nowhere does one find a conti- 
nental climate with great differences between summer 
and winter. Even in northwestern Argentina, vhere 
the difference is greatest, it is only about 30°. _ k 
general, too, the difference between day and night 
temperatures is far less than it is in the northern 
part of America. Thus in most parts of the southern 
continent, one misses the invigorating effects of a 
changeable clunate with great differences betveen 
day and night, summer and winter. 

Since most of South America lies south of the Equa- 
tor, the seasons are opposite to those of North Amer- 
ica. When the Northern Hemisphere shivers m the 
grip of V inter, the sun is near the Tropic of Capricorn 
in the Southern Hemisphere, and most of ' 
America has summer. When summer comes to f ^ 
Northern Hemisphere, the sun is near the Tropic o 
Cancer and most of South America has its vdnter. Our 
poetic line, “What is so rare as a day in June,' abou 
fine summer weather would seem all wrong in Argcn 
tina or Chile. There the line should read, “What is .-C 
rare as a day in December.” 

Great Variety of South American Climate®, 
Because of its extent through 63° of latitude, 
and because of the mountains and ocean curren i 


IN THE REMOTE GALAPAGOS, WHERE VOLCANOES STILL ERUPT 
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°° Albemarle Island, largest of the Galdpagos Islands, was formed”bv the ^uoti^ 
of 1925, The group, which contains 12 main islands, lies on the Equator about 600 miles west of 
Ecuador, to which it belongs. It is famous for its giant lizards and tortomS! 

are no strong river currents to cut valleys down to 
sea level and thus form bays. 

Vessels must lie in open water and send passengers 
and cargo ashore in small boats called lighters, ex- 
cept where breakwaters and piers have been built into 
the open ocean. The only exception is at Guayaquil 
up the Guayas River in Ecuador. But even this fine 
natural harbor is sometimes blocked by river silt. 

Similarly along the Caribbean coast and the north- 
ern half of the Atlantic coast, the land presents an 
all but unbroken front to the sea for more than 2,000 
miles. The only breaks are the mouths of large rivers 
and a few bays. 

In the south, where the land is sinking, these con- 
ditions are reversed. The gently sloping Atlantic 
coast is scalloped vith shallow bays where the sea is 
invading the lower portions. On the mountainous 
Pacific coast, the narrow Chilean vaUeys have become 
fiords and sounds. Valparaiso, Chile’s chief seaport, 
is on a deep bay. In the far south, the mountains of 
the Coastal Range have sunk until their tops now are 
islands — the Chilean Archipelago. 

Islands of South America 

At the extreme south the sea has cut completely 
across the continent in the Strait of Magellan, 
making the tip a great archipelago, Tierra del Fuego. 

Aside from these southern groups. South America 
has few islands. Off the northern coast, the peaks of 
submerged mountains appear above the ocean level as 
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:i' South America has many climates. They range from 
i the perpetual heat and rain of the equatorial forests to 
the hot arid plains of western Argentina and the Arctic 
cold of the high Andes. Between these extremes 
? are the mild and 
i!; pleasant climates of 
Chile’s Central Val- 
; ley, Argentina’s Pam- 

- pa, and Brazil’s coffee- 

- growing highlands. 

- These climates fall 
into four great belts; 

! (1) the region of equa- 
j torial heat and heavy 
I. rainfall across the 
broadest part of the 
“ continent; (2) and 
: (3) the belts of trade 
' winds to the north 
' and south of the equa- 
f torial region; (4) the 
;■ belt of westerly winds 
■; in the middle lati- 
''I tudes of the south 
' (see Climate; Weath- 
: er; Winds). 

But temperature 
' and precipitation do 
' not depend solely on 
' distance from the 
‘ Equator and situation with respect to prevailing \vinds. 
Another important climate-making factor in South 
America is the tremendous barrier of the Andes. 

■ Effect of Mountains and Highlands 

' In ascending these mountains, one finds constantly 
/ decreasing temperatures. In tropical latitudes, for 
' every 300 feet of elevation there is usually a drop of 
■- about one degree of temperature. People often suffer 
; from cold in Quito, which is 
: almost on the Equator but 
i at a height of about 9,000 

■ feet. So abrupt are the 

■ changes of climate at various 
’ levels that in La Paz one 
i household servant may be 

sent in the morning to the 
: heights above for a load of ice 
; andanothertolowerlevelsfor 
: tropical fruits, both retum- 
ing a,t noon with their con- 
! trasting burdens. 

'■ Similar variations in tem- 
perature are produced by the 
' Guiana and Brazilian high- 
lands in the east of the 
continent. In the south cen- 
) ffal part of the Brazifian 
Ihghlands, where the eleva- 
i tion is between 2,000 and 
{ 4,000 feet, temperatures 
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average seven or eight degrees lower the year round 
than they do at sea level in the same latitudes. 

The mountains and highlands also largely determine 
where rain wiU faU, and how much. Over the tropi- 
cal part of the continent east of the Andes, 
much of the supply of moisture is brought 
from the Caribbean Sea and the Atlantic 
by the trade winds from the northeast and 
the southeast. These winds discharge most 
of their moisture as they climb the slopes of 
the Guiana and the Brazilian highlands. 
Nearly all the rest of their moisture is 
precipitated upon the basin of the Amazon 
and on the eastern .slope of the Andes. 
Only a small amount reaches the summits of 
the mountains, where it falls as snow. All 
the continent west of the mountain crests 
is, in general, cut off from the Atlantic 
winds. This is one of the reasons why most 
of the tropical portion of the Pacific Coast 
gets no rain, except for light drizzles from 
fogs and rare downpours every few years. 
The only wet part of this coast is in the 
north, where tropical showers bring heavy 
rainfall every month and almost every day. 

In the middle latitudes to the south, this 
east-west arrangement of wet and dry 
regions is reversed. Here the moisture- 
bearing winds come from the Pacific, and 
they drop almost aU of their moisture on 
the western slopes of the Andes. Southern Argentina 
would be a desert if these winds, after passing over the 
mountains, did not set up cyclonic storms which draw 
in some moisture from the South Atlantic. 

Wet and Dry Seasons 

In the tropics the entire system of winds and rain- 
fall shifts north and south with the seasons. The 
maps on page 257 show this clearly. In the South 


PRIMITIVE PEOPLE IN TIERRA DEL FUEGO 
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Trees and neople have a hard time of it in the chilly winds that constantly roar over Tierra del 
Fiievo These Ona Indians are among the world’s most primitive people. Their scanty clothing 
consists chiefly of guanaco furs, and for shelter they buUd only windbreaks of guanaco hides. 


TROPICAL ISLAND OFF PERU 



Myriads of sea birds nest on the scores of islands 
that fringe the coast of Peru. Their guano was 
once Peru’s chief source of wealth. 
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The Indian fanner of the cool Peruvian uplands (top picture) has built a snug, permanent home of stone with a tha^f 
roof. He sets off to market with donkeys to cariyr him and his load. The hunting folk (bottom picture) of the stw® J 
Amazon basin bmld a new hut often whenever they move in search of game or a fresh garden clearing. They ahck tr 
branches into the ground for the airy walls and make a steep, thatched roof to shed the heavy rains. Many Amazon p 
wear little clothing; but this tnbe uses Jong, dark garments to keep out the heat. 
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American summer months from December to March, 
the belt of tropical rain reaches into southern Brazil, 
and as far north as the Guiana Highlands. In -winter 
the southern edge of tropical rain shifts north to 
the Amazon River, and the northern edge is off the 
continent and over the Caribbean Sea. 

The trade -winds shift similarly in sununer and -win- 
ter. Hence the difference between w-et and dry seasons 
in the trade--wind belts depends upon whether they 
are getting trade-wind rainfall or tropical thunder- 
showers. Precipitation conditions in the middle lati- 
tudes also shift somewhat -with the seasons. 

Ocean currents also influence the climate of cer- 
tain regions. The most important of these is the 
Humboldt Current from the Antarctic, which cools 
the west coast from about 40° south latitude almost 
to the Equator. The on-shore -winds that pass over 
this current are cooled, and thus become drying winds 
as they blow over the warm land. This helps to make 
most of this region almost rainless. 

How Climate Influences Human Life 
The character of the climate has profoundly in- 
fluenced human life in the various regions. It is the 
republics of the middle latitudes— Argentina, Chile, 
Uruguay— and parts of Brazil where height moderates 
the tropical heat, that are 
the most progressive, the 
most productive, and the 
wealthiest. It is these re- 
publics too that have the 
largest proportion of whites 
and have attracted the 
greatest number of immi- 
grants from European 
countries in the last half 
century. In the vast tropi- 
cal lowland areas, white 
men find it hard to live and 
work; and here many of the 
I^ople are Indian tribes 
living much as their an- 
cestors did centuries ago. 

Most of the people live 
on the rim of the con- 
tinent, near the sea, as is 
showTi by the maps on a la- 
ter page. In the tropical re- 
gions of the northwest and 
the Caribbean countries 
they live in the cooler in- 
terior highlands. Only on 
the temperate Pampa of Argentina is there any con- 
siderable concentration of population at low altitudes. 

The great cities too are on or near the coast. Many 
of these are in pairs: a large city in the higher interior 
where the temperature is agreeable, with its seaport 
below on the hot seacoast. Examples are Caracas and 
La Guaira in Venezuela ; Guayaquil and Quito in Ecua- 
dor; Valparaiso and Santiago in Chile; Santos and 
Sao Paulo in Brazil. 


The Indians of South America, 
it is generally beUeved, came from 
North America at some time after 
the end of the last Ice Age. But 
they differ in their languages and in many other ways 
from those that remained north of the Rio Grande. 
This indicates that the two groups have been sepa- 
rated for a long time. On the basis of culture, or 
ways of li-ving, the South American Indians can be 
divided into the tropical forest Indians, the hunting 
Indians of the plains and the cool forests, the primi- 
tive fisherfolk of the far south, and the advanced 
mountain or highland Indians of the Andes. 

Indians of the Tropical Forest 
In the forests of the Amazon, the Orinoco, and the 
northern coast, the Indians build houses along the 
rivers on the highest land they can find, to be above 
flood water in the rainy season. They set poles in 
the ground to support a floor, with two taU poles to 
hold a ridgepole for the roof. From the ridgepole 
they hang thatch made of long jungle grass or shredded 
palm leaves. 

The family sleeps in hammocks made of palm-bark 
fiber. Hunting weapons hang from the roof. On the 
floor are pots and other utensils for preparing food. 


WHERE INDIANS FISH WITH BOW AND ARROW 



Natives of the Amazon region shoot fish instead of catching them with hook and line. Some also 
use long blowpipes from which they shoot poison darts. Their only garment is a bit of fiber cloth 

tied about the waist. 


and simple implements for wea-vdng cloth. For cutting 
tools, in the days before white men brought iron axes 
and knives, the Indians used stone axes which they 
got by trade with other regions. They made knives of 
ironwood, and for drilling and scraping implements 
they set the teeth of animals in wooden handles. 

Men and -women usually wear only a piece of fiber 
cloth wrapped about the waist, and perhaps a band 
aroimd the hair. Children wear nothing. In this hot 


The Pattern of 
Human Life 
and Activities 
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climate, clothing is more important to hold ornaments 
and magic charms than it is as covering. 

For food, the men harpoon or shoot fish, snare 
turtles, and hunt other game. From turtle eggs they 
extract a cooking oil. They place the eggs in a hollow 
log and tread them into a jelly with their feet; then 
water is added, and the oil which floats to the sur- 
face is skimmed off. Some tribes use the bow and 
arrow for himting. Others use a blowpipe, from 10 to 
12 feet long. With this they shoot long, thin darts 
like hatpins, poisoned with curare or with juice from 
the assaca. 

Many tribes practise a primitive agriculture. The 
men prepare a httle clearing by girdling and burning 
the trees. Then the women grow yams, corn, and 
cassava (manioc). The roots of the bitter cassava con- 
tain a poison. To remove it, the women cut up the 
roots and place the pieces in a tubelike basket. Stretch- 
ing and twisting the basket presses out most of the 
poisonous juice. Washing and roasting destroys the 
rest. The product is a mealy flour, which is baked into 
bread and used in preparing other dishes (see Tapioca). 

INDIANS OF THE PERUVIAN 


came the most widespread group was the Tupi, A 
branch of these folk, the Guarani, was spreading to He 
south. Mixed with Spanish blood, the Guaranis noir 
make up nearly all the population of Paraguay. The 
Arawaks and Caribs were powerful on the north 
coast. The Caribs, now virtually extinct, also peopled 
the islands of the Caribbean Sea, which got its name 
from them. (See also Amazon River; Brazil ) 
Hunting Indians of the South 
On the grassy Pampa of Argentina, the Indians 
lived by hunting, much as did the tribes on the western 
plains of North America. Since they had to follow 
their game, they built nothing more than windbreaks 
of hides or brush for shelter. For food they hunted 
the guanaco (wild llama) with bow and arrow, and the 
rhea ivith a bola, made of two or more thongs of raw- 
hide knotted together at one end and weighted at the 
free ends with stones. The hunter threw this missile 
around the neck or legs of the bird to bring it down, 
and then dispatched it with a spear. 

Only a few remnants of these Pampa Indians still 
live in outlying districts. They seem to have been a 

mixture of the Guaranis 
from the forests farther 


HIGHLANDS 



It’s All-Saints’ Day, and this Indian farmlj-is off to the festivafm fhp tAn/n -rt!! .i, * 

is holdmg a home-made harp' whrch he wUI strum as tho othe?s daTce 


Instead of scalping enemies, as many North Ameri- 
can Indians did, some forest tribes in South America 
cut off the heads and preserved them by drying. The 
Jivaros, on the lower slopes of the Andes in Ecuador, 
developed marvelous skill in this. They removed 
the bone, and then filled the skin with hot pebbles, 
pressing it carefully to keep the shape while it dried 
and shrank to the size of a man’s fist. 

In spite of the easy life and abundant food, the 
number of forest Indians is small. Some authorities 
think that the entire Amazon basin contains no more 
than 100,000 of them. At the time when the white men 


north, and the hunting 
Araucanians from the cool 
forests of what is now 
southern Chile. The Aiau- 
canians call themselves 
Mapuches, or “menofwar " 
They managed to keep the 
Spaniards out of their ter- 
ritory, and httle is known 
of their early life, except 
that they lived by hunting 
and fishing. Today they 
also raise animals and grow 
crops. They live in thatched 
huts with earth Soots 
covered with sheepskin 
Both men and women wear 
bright-colored blankets 
The men also wear a 
poncho, a large, blanket- 
like square of cloth with s 
hole in the center for the 

head. The women go bar^ 
footed, bare-armed, and 


bareheaded, with their hair in two braids held by a 
band of colored cloth or silver rin^. The Arau 
canians once numbered about half a million, 
hoi and disease have reduced them to a tenth of t >s- 
(See also Chile.) 

PrimiHve Fisherfolk of Tlerra del 
When white men first explored the Strait of Mag 
Ian and near-by islands, they found Yahgan 
Indians. These people lived in the most 
fashion. They killed guanaco, when they could, 
slings and spears; but the common foods were i 
shellfish, berries, and fungi. For shelter m 



;old region they had mere windbreaks of leaves and 
3ark, covered in winter with guanaco hides. Their 
Dnly garment was a sealskin or the fur of a guanaco, 
pom on the shoulder toward the wind. They fished 
ji bark canoes, which always carried a fire built on 
:od in the middle. They made knives and hammers of 


amazing ruin is a town built of stone at Machu Picchu, 
near Cuzco in Peru. Here are the remains of a huge 
temple, a convent for Inca priestesses, palaces, and 
a tower which may have been a tomb. The town was 
a maze of narrow streets and stone stairs; fountains 
abounded. Today we can only guess how these Indi- 


itone, and used a whalebone 
tool to pry bark from trees. 
These Fuegian tribes have 
ill but disappeared. 

On the mainland north of 
the Strait of Magellan, the 
Patagonians lived almost 
as rudely; but, in spite of 
their hard life, they were 
among the tallest of men. 
Their name, given by Ma- 
gellan, means “big feet.” 
Few of them survive. 

Highland Indians 

In contrast to these prim- 
itive folk stood the ad- 
vanced Indians whom the 
white men found living over 
most of the Andean high- 
lands. Chief of these were 
the Incas of Peru. In many 
ways these people were as 
highly civilized as the Egyp- 
tians and the Sumerians of 
Mesopotamia at the dawn 
of history. Although they 
had invented neither writing 
nor the wheel, in govern- 
ment and many arts and 
crafts they were fully equal 
to the founders of civiliza- 


WHERE ONCE STOOD A GREAT INCA CITY 



The vast ancient city of Machu Picchu was forgotten for 
centuries until its ruins were discovered in 19U. 


ans achieved such high de- 
velopment, since they left 
no vTitten records to teU us. 
We know, however, that 
the absence of trees made 
cultivation easy, and moun- 
tain snow made irrigation 
possible. They had plenty 
of easily -worked copper and 
tin. From this they could 
make bronze tools for work- 
ing the abundant stone. 

The Incas, who spoke the 
Quichua (or Quechua) lang- 
uage, held under their rule 
a more numerous people, the 
Aymards. Their domain ex- 
tended north into Ecuador. 
In Colombia lived the Chib- 
chas. These people did not 
build -with stone, and the 
relics they left do not show 
so highly developed a ci-vili- 
zation as that of the Incas. 
But they were important 
because they served as a 
connecting link between the 
Incas and the great Maya 
civilization of Central 
America. {See also Incas.) 
Most of the Indians of Peru 


tion in the Old World. They made tools and rich or- 
naments of copper, bronze, silver, and gold. They 
spun thread as toe as the best made today, and wove 
it into rich fabrics. In the highlands they used llama 
wool; on the lower coastal lands of Peru the favorite 
material was cotton. They made splendid head- 
dresses of feathers, and they made toe pottery. 

The most impressive work of the Incas, however, 
was in building with stone. They enlarged their fields 
on the steep hiUsides by building stone terraces filled 
Mth soil. Stone aqueducts carried water over valleys 
for irrigation and to supply towns. Stone roads and 
bridges connected the cities, with post houses and 
trained runners every few miles to carry government 
messages. 

One of the many remarkable structures which still 
stand is the Great Wall of Peru, a chain of forts con- 
nected by a wall, rurming inland from near Chimbote 
in northern Peru. It is illustrated later in the article, 
bike China’s Great Wall, it was built to check 
invaders; but nobody knows whether a neighboring 
tribe built it to keep out the conquering Incas or the 
Incas built it to hold one of their frontiers. Another 


and Bolima still live in much the same way as their 
Inca ancestors did. They still rely for food upon the 
tiny grain quinoa, and on barley and potatoes. The 
potatoes are kept as chuno. This is made by freezing 
the potatoes, then thawing them and squeezing out 
the water. They become dark, shriveled, and cork- 
like, and will not spoil. Natives living near lakes 
obtain some fish and game birds. In the lower valleys 
they grow beans and com. 

Where rainfall is scanty, they irrigate their fields 
wdth water supplied by melting snow on the mountains. 
One of their peculiar implements is a foot-plow, wmrked 
by a team of two men and a woman. The foot-plow is 
a stout stick with a broad, pointed end and two pro- 
jections. A man grasps one projection with his hand, 
and steps on the other to drive the stick into the earth. 
Another man does the same alongside, and the two pry 
up a clod of earth. A woman then poimds the clod 
into loose soil. 

Houses are made of adobe or stone, -with a thatched 
roof of grass or reeds. Doors are made of split cacti 
or hides. For fuel the natives use dried llama dung 
and the tola and yareta plants. 
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Clothing is made of wool, either from the llama or 
from the sheep. In the bitter winter weather and on 
great heights everyone wears a woolen cap with ear 
tabs. Over this the men wear a felt hat with a narrow 
brim. Women’s hats have broad brims. The outer 
garment is a poncho, dyed red, green, or yellow. 
Women wear many skirts. The men wear trousers, 
slit down the back below the knee. The slit is lined 
with brightly colored cloth. 

White Life and Activity 

The life of the early white settlers, with its basis of 
Indian and Negro labor, set the pattern which still 
continues over much of the continent. The white 
people practice agriculture where conditions are favor- 
able, and they undertake such manufactures as local 
resources make possible. In Argentina, Chile, Uru- 
guay, and to some extent in southeastern Brazil, 
the white people participate in every kind of work. 

In other regions Indians, Negroes, and mestizos per- 
form most of the manual labor, while the whites occupy 
themselves with management, business, politics, intel- 
lectual pursuits, and sports. Wealthy landowners are 
likely to spend little time on their estates. They 
prefer to congregate in the cities or travel abroad. 

Scarcity of Industrial Cities 

The unimportance of industry in South America, as 
compared with North America, is reflected in the 
small number of cities. South America has only four 
cities — ^Buenos Aires, Rio de Janeiro, Sao Paulo, and 
Santiago — with more than one million population, 
while North America has six. South America has 
about 60 cities with populations between 50,000 and 
1,000,000, North America has about 275 such cities. 

Of all the South 
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theaters and motion-picture houses. Bands play in 
the public squares and a gay, open-air life prevails 
wherever climate permits. 

Rural Life on Haciendas and Estancias 

Life in the country presents marked contrasts to 
farm life in the United States. There are few small 
and medium-sized farms. The typical South Amencan 
farm or ranch is a hacienda or estancia of several 
thousand acres. The center is the owner’s spacious 
and comfortable home. Grouped around it is a cluster 
of workers’ homes, barns, and workshops with perhaps 
a store. In many parts of South America no other 
centers of population exist; the haciendas take the 
place of towns. 

In such districts peddlers travel about, selling ar- 
ticles which the haciendas do not provide. Dentists 
and doctors also travel from district to district, tak- 
ing their equipment on pack animals. Even law)ers 
and notaries can be seen picking their way along the 
trails, with a typewriter strapped to the saddle 


Transportation and 
Communication 


In a continent so largely 
occupied by forests and moun- 
tains, with a widely scattered 


American cities, only 
Buenos Aires, Rio de 
Janeiro, Sao Paulo, 
Monte video,Santiago, 
and Valparaiso have 
much manufacturing 
though some of the 
smaller cities have 
small manufactures of 
articles for local con- 
sumption. Industrial 
development has been 
restricted by the lack 
of conveniently situ- 
ated supplies of iron 
and by the poor qual- 
ity of the coal. And 
though the continent 
has 12 per cent of the 
world’s potential wa- 
terpower, only a small 



population, the development of transportation has 
naturally not been the same as in the United States 
or Canada. Highways and railroads have been built 
only in regions offering sufficient traffic to warrant 
the expense. These are being extended constantly, 
as production increases. 

For a long time, however, large parts of South 
America will continue to get along with those fornu 
of transportation which best suit their topography and 
their economic position. In most of the high 
Andes, goods will continue to be moved over 
narrow trails by llama or burro trains and by 
human burden-bearers. In the sparsely peopled 
parts of the plateaus and plains, carts and pack 
animals will travel slowly over unsurfaced roads 
In the basins of the Amazon, the Orinoco, and 
the Plata, and on other lesser streams, traffic 
will continue to be carried cheaply and con- 
veniently by water. 

Inland and Ocean Waterways 


In navigable rivers South America is 


well 


Many of the gauchos or cowboys of ArgeU' 
tina are of white stock. Notice the woolei 
poncho this one is wearing. 

fraction of this is used. Most of the cities therefore are 
chiefly important as national and provincial capitals 
and as trading and shipping centers. In all of them 
the South American love of art is evident. Churches, 
public buildings, and plazas are made as beautiful as 
the city can afford. The large cities have splendid 


served on its Atlantic side. Ocean steamers can 
^ travel nearly a thousand miles up the 

to Mandos, and large river steamers can go 1,3d 
miles farther, to Iquitos in Peru. Smaller 
boats can reach the foothills of the Andes 1 ® 
Orinoco is navigable by large steamers for 7 
miles or more. Commercially, the most 

tant waterway is the Paraguay-Parand-Pls 

system, which serves a vast productive 
The Sao Francisco in Brazil, the Essequibo i 
British Guiana, and the Magdalena-Cauca system m 
Colombia are also important routes. Lake Titicaca, 
high in the Andes, is traversed by steamers th^ con 
nect the railways of Peru and Bolivia. On the Pac 
side, the only important river highway is the Qua) a , 
navigable for 160 miles. 



On the oceans, regular and frequent steamship serv- 
ice connects South American ports with Europe, Asia, 
and North America, as well as -with one another. Coast- 
wise shipping carries most of the trade between the 
South American republics, since road and rail con- 
nections between them are few and land transporta- 
tion is costly. Tourist travel, especially from the 
United States, has greatly 
increased in recent years. 

The Panama Canal has 
been an important factor in 
promoting trade between the 
west coast of South America 
and the United States. Be- 
fore the canal was built, a 
trip from New York City to 
Valparaiso was 9,000 miles 
by Cape Horn; by way of 
the canal it is only 5,100 
miles. (See Panama Canal.) 

Costliest Railroads 
in the World 

The story of railroad build- 
ing in South America is an 
epic of skill, daring, and en- 
durance. The massive An- 
des, with their steep slopes 
and great heights, make rail- 
roads exceedingly difficult to 
build and costly to operate. 

All the equipment and nearly 
all the fuel have to be imported. Tunnels have to 
be driven through the mountains, shelves blasted out 
of their sides to support the roadbed, and bridges 
built across the chasms. In many places the grades 
are so steep that locomotives cannot get enough grip 
on the rails to haul up the cars, and engineers have to 
use cogways and cableways. 

Yet two transcontinental lines exist. The Trans- 
andine railway connects Valparaiso, Chile, with 
Buenos Aires, Argentina. The other line is from 
Buenos Aires through northern Argentina into Bolivia. 
From La Paz, Bolivia, there are three routes to the 
Pacific. One goes to Antofagasta, Chile; another to 
Arica, Chile; and a third, after crossing Lake Titicaca 
by steamer, goes to Mollendo, Peru. A third trans- 
continental railway from Santos, Brazil, will connect 
mth Arica when a link in Bolivia is completed. 

The 886-mile journey from Buenos Aires to Valpa- 
raiso takes a day and a half. The train crawls upward 
to^ a tunnel 10,452 feet above sea level. The 1,663 
miles from Buenos Aires to La Paz take three days. 

The Peruvian Central, extending from Callao on the 
Pacific coast into the high Andes, is the highest rail- 
road in the world and one of the most remarkable. In 
its first 106 miles it climbs more than 15,600 feet — 
nearly three miles. In this stretch alone are 65 tun- 
nels, 67 bridges, and 16 switchbacks. Another stu- 
pendous railway connects Guayaquil, Ecuador's sea- 
port, with Quito, its capital in the Andes. Numerous 
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shorter railroads exist in the narrow coastal valleys 
of the Andean cormtries, and elsewhere where eco- 
nomic development warrants their construction. In 
Chile a longitudinal line extends through the beautiful 
Central Valley. 

In eastern South America railroad nets exist where 
topography and climate have permitted the develop- 


ment of large farming and live-stock industries. On 
the wide flat plains, railways radiate in all directions 
from Buenos Aires and Rosario. Similar networks 
exist on the lowlands of Uruguay, with Montevideo as 
center; and on the southeastern part of the Brazilian 
plateau, especially around Rio de Janeiro and Santos- 
Sao Paulo. Short lines occur elsewhere where traffic 
is sufficient to maintain a railway. Most of these 
are mere stubs that run inland from the seacoast to 
some special source of traffic and then stop. The total 
railway mileage for the entire continent is little more 
than 60,000 miles. Five-sixths of this is in Argentina, 
Brazil, and Chile. A serious difficulty is the great 
variety of gauges, which makes it necessary to reload 
shipments frequently. 

Far-Flung Airplane Service 
In striking contrast to the limited railroad develop- 
ment is the tremendous recent expansion of aviation. 
No other continent leans so heavily on the airplane 
for the transportation of passengers, mail, and express 
freight. The airplane was an incalculable boon to 
South America. It costs practically nothing for right 
of way, and flies over mountains and jungles almost 
as readily as it does level ground. Today every im- 
portant city has airplane service, as does every inland 
district where any considerable number of white 
people live. The airplane has aided materially in de- 
veloping formerly inaccessible areas, especially some 
rich in mineral resources. 


TYPICAL SOUTH AMERICAN RIVER STEAMER 



This boat is carrying freight and passengers up the Magdalena River in Colombia. Similar 
craft ply the waters of the Orinoco, Amazon, and Paraguay rivers. With their flat bottom, stern 
paddle wheels, and high stacks, they resemble the old Mississippi steamboats. 
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The first commercial air service in the Western 
World was installed in Colombia in 1920. This reduced 
travel time between Barranquilla, the chief port, to 
Bogotd, the capital in the interior highland, from nine 
days to less than three hours. International air serv- 
ices now connect all the republics with the United 
States, Africa, and Europe. By Pan American clipper, 
Buenos Aires can be reached in less than two days 
from New York City, whereas the ocean journey takes 
nearly three weeks. 

Progress in Building Motor Roads 

Just as South America has turned to the most 
modern means of transportation, the airplane, to solve 
part of its transportation problem, so it is also turning 
to another modern means, the automobile and the 
truck. The airplane serves to connect the great pri- 
mary centers and to transport passengers and a limited 
amount of goods. Where railways are impracticable 
because of their cost, motor roads are being built to 
connect both the primary and the secondary centers 
and to carry bulky freight. Nearly every country is 
spending more and more of its national income in 
building roads. 

Uruguay and Argentina have made the greatest 
progress, because road building is easier on their flat 
plains and because their farms and ranches supply 
enough traffic to warrant the expense. Brazil too has 
been extending its system of roads in the populous 
southeast, and Peru has built a spectacular highway 
over the Andes from Lima to Pucallpa, on a tributary 
of the Amazon. 

In most regions road building, like railway building, 
is difficult and expensive. In the Andean countries, 
the mountains and the great distances between centers 
of population make the construction of motor roads 
almost prohibitive. In the wet tropical regions, 
swamps, heavy rainfall, and the lack of materials are 
similar obstacles. Hence it is not surprising that the 
entire continent has only about 500,000 miles of road 
— less than one sixth as much as the United States — 
and that much of this mileage is unpaved and impas- 
sable to motor vehicles except in favorable weather. 

The Pan American Highway 

The most ambitious road-building project is the Pan 
American Highway, proposed at the Fifth Pan Amer- 
ican Conference in 1923. Though each republic is 
responsible for the finks of the highway within its 
borders, the nations work together on problems of 
technology and financing in meetings of the Pan Amer- 
ican Highway Congress, a part of the Organization of 
American States. In the south and east, Rio de Janeiro 
is connected by fair roads with Buenos Aires. There is 
a ferry fink across the Rio de la Plata. A partly 
paved road connects Buenos Aires with Santiago, 
Chile. This uses the Transandine railroad tunnel. 
Mountain roads are blocked with snow in winter. On 
the Pacific side, an all-weather road extends from San- 
tiago through Peru to the Ecuador border. A difficult 
mountain road branches off to La Paz, Bolivia. 
In the north, Quito in Ecuador is connected through 
BogotA, Colombia, with Cardcas in Venezuela by the 


Simdn Bolfvar International Highway, which is also 
called the Carretera de los Andes. 

Ecuador still has a 100-mile gap in the road to the 
Peruvian border. The most serious gap, however, is 
the 300-mile stretch from Panama to a connection 
with the Bolfvar Highway. Most of the route is 
through an unexplored, forested swamp. A ferry sen- 
ice from Cristobal in Panama to a Caribbean connec- 
tion with the Bolfvar Highway may be used instead 
of trying to build a road on such land. 

Improvements in Communication 
Until recent years communication by mail and news- 
papers has been limited by lack of transportation in 
the less settled regions. Even telegraph service was 
difficult to provide in many places, because the lines 
could not earn enough to pay for their cost The 
various governments established lines and services for 
official needs; but these fines left many communities 
hundreds of miles away from any modem means of 
communication. Telephones were limited to the cities, 
and many cities were not interconnected. 

Today the airplane transports mail and newspapers 
quickly between all important centers, with immense 
benefit to business, public affairs, and general enlight- 
enment. Radio has been equally helpful, both in broad- 
casting news, and in providing telephone service be- 
tween places not connected by wire. Every town 
in the Amazon Valley, for example, now has radio 
telephone connections. Wire telephone and telegraph 
services have also been greatly extended. 

South America has had cable connections with other 
continents for many years. The radio made intercon- 
tinental telephone connections possible. It also 
brought in many points not served by cable. 

Every nation has its radio broadcasting services 
Brazil introduced television transmission in 1950, 
and Colombia and Venezuela built stations in 1952 
United States correspondents broadcast important 
news that reaches all parts of North America. For- 
eign nations, in turn, direct a continuous flow of short- 
wave programs to South America to win the sympa- 
thies of its people. Broadcasts from the United 
States seek to strengthen inter-American unity. 

South America’s role in woild 
economy is that of a vast reservoir 
of food, minerals, and other raw 
materials. It already supplies about 10 per cent of the 
world’s exports, and this proportion can be greatl)' 
increased as its resources aie further developed. Of 
world imports, it takes only about 7 per cent. The 
difference enables it to pay inteiest and dividends on 
the billions of foreign capital invested in its business 
enterprises and government loans. 

Agriculture, Crops, and Livestock 
Agriculture is by far its greatest source of wealth. 
Yet only between 4 and 5 per cent of its area is under 
cultivation, and 90 per cent of this cultivated area 
is in two countries — Brazil and Argentina. From 
this small fraction of the continent come the expor 
which are its lifeblood; for three fourths of the 


Production and 
Foreign Trade 



These are storage tanks at Tatars on the extreme northern coast of Peru. Oil from nearby wells is refined here and loaded into 
tankers in the harbor. Petroleum accounts for about half of Peru's mineral production. It was discovered by the early Spaniards, 
who used it only to waterproof the material with which they caulked their ships. 


exports are the products of farm and range. More yield some gold and silver. The Guianas supply gold, 

than half of the cultivated land is devoted to raising diamonds, and bauxite (alu m i n um ore), 

corn, coffee, wheat, and the alfalfa which pastures the In petroleum production. South America is one of 
great herds of live stock. A small fraction grows the major world sources. Venezuela, Colombia, and 
flaxseed, cacao, cotton, and sugar, which are also im- Peru are the chief producers, but there are deposits 
portant exports. The rest of it grows crops chiefly for also in Bolivia, Argentina, and Ecuador. Coal beds 
home consumption. Among these are tobacco, olives, occur in Brazil, Chile, Argentina, Colombia, and Peru, 
peanuts, tropical fruits and vegetables, citrus fruits. For the most part they are thin and poor as well 
papes, and cereals. Cattle and sheep raising is most as remote from transportation. The shortage of con- 
important in Argentina and Uruguay, and herds are venient coking coal has delayed development of the 
increasing in Brazil and Colombia. During the second continent’s iron deposits. Chile’s high-grade ore is 

World War, world shortages of oils, rice, and fibers led chiefly shipped to the United States. Mining of Bra- 

to increased growing of castor beans, sunflower seeds, zil’s vast deposits was advanced during the second 

rice, sisal, jute, and other hard fibers. World War. After the war, steel companies from the 

The thinly populated continent can ship a high per- United States began developing high-grade iron ore 
centage of its crops. About 75 per cent of the world's ranges south of the Orinoco River in Venezuela. They 
coffee flows from its tropical hills. The tropics also ex- included Cerro Bolivar, one of the greatest and richest 
port their cacao, fruits and nuts, cotton, and sugar. The mountains of ore in the world, 
broad southern plains send the world a far larger share Forest Products 

of their grain and livestock than do the North Ameri- Nearly half of South America is covered with for- 
can plains. By the late 1940’s they were shipping near- ests— a far greater proportion than in any other conti- 
ly half of all meat entering world trade. nent. The products of these forests are varied and 

Tdiiicral Production important, but they form only about 10 per cent of 

Every country has mineral resources, but mining is the total trade. Quebracho, a tanning material ob- 
of chief importance in the Andean countries. All the tained from the heartwood of the quebracho tree of 
world’s natural sodium nitrate comes from Chile, but Argentina and Paraguay, ranks highest in value of 
markets for this valuable fertifizer have been much forest products exported. It is marketed either in the 
reduced by the manufacture of synthetic nitrogen form of logs or bricks of the dried extract. Rubber, 
compounds in the chief consuming countries. Bolivia balata (an elastic gum like gutta-percha), Brazil nuts, 
supplies 20 per cent of the world’s tin. Chile, with vegetable wax, ivory nuts, and cabinet woods are 
Peru and Bolivia, supplies 20 per cent of its copper, other leading items of export, chiefly from Brazil. 
Peru is the leading producer of bismuth and of vana- Yerba mate is exported from Brazil and Paraguay, 
dium, an indispensable alloy metal for the steel Indus- chiefly to other South American countries, 
try- Colombia yields most of the world’s emeralds Trade Handicaps; Manufactures 

and a large part of its platinum. Brazil is a chief A fact which places South America at a disadvan- 
source of industrial diamonds and has the world’s tage in world trade is that most of its countries de- 
largest manganese deposits. All the Andean coimtries pend largely on the export of one or two products or 
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groups of products. Argentina depends on grain, ani- 
mal products, and oil seeds; Brazil on coffee and cot- 
ton; Chile on copper and nitrates; Bolivia on tin; 
Colombia on coffee and petroleum; Ecuador on rice 
and cacao; Paraguay on cotton and quebracho; Peru 
chiefly on cotton, copper, and sugar; Uruguay on meat 
and other animal products; Venezuela on petroleum. 

Until recent years the nations of South America did 
little manufacturing. Lack of skilled labor, of cok- 
ing coal, and of capital tended to prevent any consid- 
erable growth of industry. But disturbances in foreign 
trade and shipping before and 
during the second World War 
led several countries to build 
new industries and make them- 
selves more nearly self-suffi- 
'cient. In this development the 
“A B C countries” — Aigen- 
tina, Brazil, and Chile — have 
led. Peru also has a consider- 
able industry. Manufactures 
are of two types; the process- 
ing of raw materials for export 
and the manufactuie of con- 
sumption goods for domestic 
use. The first includes meat 
packing and refrigeiation, flour 
milling, ore concentration, and 
similar processes. Products for 
home consumption include cot- 
ton cloth, shoes and other 
articles of clothing, furniture, 
cement and other building ma- 
terials, soap, cigais and ciga- 
rettes, prepared meats, tires, 
paints, matches, paper, glass, 
and household utensils. Auto- 
mobile assembhng has also be- 
come a considerable branch of 
industry. 

There is however virtually no heavy industry. So 
all the South American countries have to import loco- 
motives, railroad cars, motor vehicles, and all kinds 
of agricultural and industrial machinery. Radios, 
sewing machines, refrigerators, and other kinds of 
household equipment are for the most part imported, 
though such manufactures are increasing. Despite the 
growth of manufactures, a good share of the imports 
consist of shoes and other clothing, foods, beverages, 
and tobacco. Such imported goods are, of course, 
luxuries which can be bought only by the well-to-do 
classes of the cities. 

Trade with the United States 

The United States is both South America’s best 
customer and chief source of supply. Before the sec- 
ond World War it took between one fourth and one 
fifth of the exports and supphed more than one fourth 
of the imports. During the war and early postwar 
years, it took a third or more of the area’s exports and 
furnished about half of the imports. Great Britain, 
leader in the trade before the first World War, holds 
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Steetoakers need manganese and Brazil’s output 
has been booming. The deposit shown here is one of 
many m the province of Minas Geraes. 


second place. Before the second World War broke out 
in Europe in 1939, Germany was a close third, though 
it sold South America far more goods than it was able 
to buy. France, Italy, and Japan formerly accounted 
for most of the rest of the continent’s foreip trade 
Only about one tenth of all the trade is between na- 
tions within the continent. 

United States trade with South America consists 
essentially of the exchange of tropical foodstuffs and 
raw materials for manufactured and semimanufactured 
products. The United States takes a high proportion 
of the exports of the metal- 
producing countries — ChOe, 
Bolivia, and Peru. It is also 
the chief purchaser of such 
tropical crops as coffee and 
cocoa. Hence it takes the lion's 
share of the ex^ports of Brazil 
and Colombia. It buys asmaller 
share of the exports of Argen- 
tina and Uruguay. Their meat, 
animal products, and gram 
compete with the same com- 
modities from the United 
States in the world market 
These lands find their chief 
outlet in Europe. 

In return for South American 
imports. United States manu- 
facturers export automobiles, 
trucks, mining and electrical 
machinery, agricultural equip- 
ment, chemical products, iron 
and steel, textiles, wheat flour, 
and many miscellaneous items 
This trade forms a consider- 
able part of the total foreign 
trade of the United States Be- 
fore the second World War it 
made up about 12 per cent 0 
the total imports and about 10 per cent of the tota 
ex-ports. In 1950 and 1951, the United States was 
sending nearly a sixth of its exports to South Amenca 
and receiving about a fifth of its imports from tha 
aiea. United States trade with South America amounts 
to about 60 per cent of its Latin American trade. 

The Big Four in South American Trade 

Four South American countries handle between 
80 and 90 per cent of the continent’s foreign 
Argentina usually ranks first with about a third 0 
both exports and imports. Brazil supplies between a 
fourth and a fifth of the exports and takes a quarter 
of the imports. Venezuela’s vast oil production an 
iron-ore output have recently put it on a level wn > 
Brazil in exports, but it takes less than a sixth , 
imports. Chile handles only about 6 per cent of bo 
e.xports and imports. 

Wartime Trade and Economic Advancement 

WTien the outbreak of war in Europe in 1939 ups® 
the normal course of South American trade by cutting 
off many of its markets, the United States took ar 
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reaching steps to help its neighbors solve their eco- 
nomic problems. Diplomatic and commercial officials 
of the various coimtries conferred frequently to find 
ways in which South American surpluses might be mar- 
keted. It was feared that a successful Germany might 
bring South American countries under its economic 
and even political control, if they were forced to sell 
their export products in an improtected market. 
"When war involved the Western Hemisphere after 


recovered economically, they began buying and selling 
more in the area, seeking to regain their prewar share 
of this trade (see International Trade; Latin America). 

In tbting to understand 
South America, one must con- 
stantly keep in mind that it is not 
one country, but thirteen. These 
thirteen countries differ from one another almost as 
sharply as do the various countries of Europe. Un- 
derlj^g all other differences are the differences of 
physical makeup, climate, and natural resources. 

_ South America falls into seven main natural divi- 
sions. Four of these are the highland masses which 
®nke up the rim of the continent: the Andes on the 
■'vest and north; and on the east the Guiana Highlands, 
Brazilian Highlands, and the Patagonian Plateau. 
These highlands enclose the vast interior lowlands 


which make up nearly three-fourths of the entire area: 
the Orinoco basin, the Amazon basin, and the Par- 
aguay-Parand plains. {See maps on S-255-56.) 

1. THE WESTERN MOUNTAIN BELT 
The Andes are the backbone of the continent. They 
stretch from the Caribbean coast to Cape Horn like 
a huge sickle, with the curve in the north and the 
straight handle in the south. The slopes toward the 
Pacific are extremel 3 ' abrupt. Except in a few places 

the coastal plain is only 
a narrow" strip. The east- 
ern slopes are gentler and 
wider. 

Volcanic eruptions and 
earthquakes are frequent, 
and sometimes destroy 
w'hole cities. In many 
places houses are only one 
story high because low" 
houses are less likely to 
fall, and are less danger- 
ous to their inhabitants if 
thej" do. {See also Andes 
Mountains.) 

Northern Andes and 
Their Coastal Plains 
In the north, the Andes 
rise from the Caribbean in 
three main ranges, rising 
to heights of more than 
18,000 feet in Ecuador. 
Between the ranges in 
northern Colombia are the 
vaUe 5 "S of the Cauca and 
the Magdalena rivers. 
The Eastern (Oriental) 
range divides into a w"ide 
V which encloses the Mar- 
acaibo basin. The east- 
ern side of the V is con- 
tinued along the Caribbean coast in a double range. 
Gold, silver, copper, and iron exist in the mountains. 
Petroleum deposits in the Lake Maracaibo region, in 
Trinidad, and in the Magdalena vaUey are worked 
intensively. 

The Caribbean coast has a rainy season from April 
to November. The rest of the 3 "ear the climate is dry 
and hot. Maracaibo is the hottest place in the con- 
tinent, with a mean temperature of more than 83° F. 
Much of the land is a savanna of mixed grass and 
trees, but coconut pahns, cacao, bananas, mangoes, 
oranges, and lemons are grow'n in favorable spots. A 
short journey up the mountains brings the traveler to 
a semitropical climate at about 1,300 feet. Here cof- 
fee and sugar cane flourish, up to about 5,000 feet. 
Above this, rice and other cereal grains are grown, 
as well as tobacco, cotton, and fruits. 

' The narrow Pacific coastal strip of Colombia lies 
in the equatorial doldrums belt. Warm rain falls every 
day. Tropical forests cover the land, and the region 


December 1941, the 
United States took the, 
lead in an inter-American 
program, to speed produc- 
tion of strategic raw ma- 
terials, such as rubber, tin, 
manganese, tungsten, cop- 
per, iron, and antimony. 
Theprogramfurtheraimed 
to increase and improve 
industry, agriculture, and 
communications, in order 
to raise the standards of 
living of the peoples. The 
Export-Import Bank 
made loans to the repub- 
lics to finance large proj- 
ects. Mining machinery, 
trucks, and railway cars 
were made available. Fac- 
tories were equipped to 
make textiles, storage bat- 
teries, paints, brick, and 
other needed consumer 
goods. Engineers, econo- 
mists, and other special- 
ists were sent to study 
the resources and market 
possibilities. 

South America’s foreign 
trade increased greatly. 


COTTON BALES FOR DISTANT MARKETS 







Brazil, Peru, and Argentina lead in the production of cotton. 
Here we see bales being transferred from a lighter to a ship at 
anchor. On the west coast of South America protected harbors 
are rare, and ships are loaded and unloaded in open roadsteads. 


In dollar value, it w"as betw"een three and four times 
higher in 1950 than in 1938. As European countries 
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is unhealtMul. Negroes and mulattoes make up much 
of the population. A little gold and platinum are 
mined; other products are coffee, cacao, and vege- 
table ivory. 

Farther south, in Ecuador, the Pacific coastal plain 
reaches its greatest width, SO to 100 miles hluch of 
it is covered with tropical rain forest, vhich 5'ields 
vegetable ivorj’’ and the toquilla fiber of which Pan- 
ama hats are made. Coffee, cacao, and cotton are 
grown on large estates. But the lowlands are un- 
healthful and most of the people live in the highlands, 
where they grow subsistence crops of barley, com, 
potatoes, and beans. The chmate ranges from tropi- 
cal heat and abundant rainfall at sea level to intense 
cold on the high Andes. Here the tw o famous volcanic 
peaks, Cliimborazo and Cotopaxd, tower to about 
20,000 feet. (See ako Colombia; Ecuador; Venezuela.) 

The Central Andes and Their Plateaus 
The highest and broadest part of the Andes is the 
central part, in Pern, Bohtda, and northern Chile and 
Argentina. To the west, between the Andes and the 
low Coastal Eange, lies a long desert plain. Between 
the ranges of the central mountain mass are broad 
plateaus, 11,000 to 15,000 feet high. The ridges and 
many volcanic peaks tower above 20,000 feet. So 
great is the altitude that many travelers have to break 
their joume}' half-w ay up for a day or tw 0, to become 
accustomed to the change. The Indians are remark- 
able for their large chests, w'hich enable them to 
breathe greater quantities of the thin air. 

Grain, cotton, and fruit are grown by irrigation in 
the many short river vallej^ of the almost rainless 
Coastal Desert of Pern. The plateaus receive moisture 
enough from melted snow to grow' hardy food plants, 
such as potatoes and barley, and to raise sheep and 
llamas. The region has great mineral W'ealth, chiefly 
in petrolemn, copper, tin, and silver. 

On the slope from the central highlands down to 
the Amazon basin is a narrow belt of subtropical and 
tropical vegetation, called the montana in Pern and 
the yungas in Bobwa. The hot, w et chmate favors the 
growth of rubber, balata, and the coca shrub, source 
of cocaine. Cassava, sugar cane, coffee, com, and 
many other crops are raised. But development is lim- 
ited because of the difiiculty of reaching markets, 
and the popiflation is sparse and isolated. (See also 
Bofi-ida; Pera.) 

The Southern Andes and Coastal Regions 
The southern part of the western mountain belt, 
which makes up Chile and the western margin of 
Argentina, has the Andes on the east and the low 
Coastal Range on the west. All the Chilean coastal 
ledge north of latitude 30° S. is a hot desert, the 
Atacama. The utter lack of rain has presented im- 
mense beds of nitrate of soda, w'hich is one of Chile's 
principal sources of wealth. 

The Central Valley, betw^een the Coastal Range and 
the Andes, is the richest part of Chile for agriculture, 
and it supports most of the population. It is so nar- 
row that from almost any point on the coast voyagers 


can see the snow-capped Andes to the east. Reames; 
to the sea provides an even, hlediterranean dumte, 
wdthout •s'iolent seasonal change. 

South of the Central Valley, moisture-laden vs*- 
erly winds drench the seaward slopes of the AIld^ 
the year round. Much of the precipitation falls 03 
the crests as snow, and the snow changes to ks n 
everj’- valle5’’. Hence the coast has many glaciers anl 
icebergs. Moraines across the valle3’s hold back water 
from the glaciers above and form many beautiid 
lakes. (/See also Chile ) 

2. THE ORINOCO RIVER BASIN 


The great arc of the Andes in Colombia and Vene- 
zuela makes a rim aroimd the northern and western 
edges of the Orinoco basin, an area of about 365, P 
square miles (see Orinoco River). The southwestaa 
part lies in Colombia, the remainder in Yenezuda, 
From the Orinoco north to the coastal ranges tie 
savarma (llanos) is grass-covered, with trees along the 
manj' streams. 

In summer, which occurs here at the same time as 
in North America, the entire basin lies m the bdt o' 
drenching equatorial rain and much of the land be- 
comes a swamp or inland sea. In wrinter the llanrs 
get little rain, and become drj’- and brown in the trop- 
ical heat. These conditions are a great handicap to 
cattle raising, which is the chief occupation. Insect 
pests, disease, poor transportation, and limited local 
demand for meat and hides are further drawbacks 
The population is sparse, and consists mostly of Inm- 
ans. (See also Colombia; Venezuela.) 


3. GUIANA HIGHLANDS AND COAST 
Southeast of the mouth of the Orinoco River the 
Guiana Highlands extend over nearlj’’ 700,000 square 
miles. The backbone of this region is one of the 
“islands” of old rock which form the foundation of 
eastern South America. Politically it is shared bj 
V^enezuela, Brazil, and the Guianas. Many of the 
mountains have been worn to rounded, domelike 
shapes by the wash of tropical rain through 111® 
Only a few of them rise more than 5,000 feet. They 
contain gold, diamonds, bauxite (aluminum ore), man- 
ganese, and mica. Between the mountains is a tange 


of streams, with tropical forest whereAmr trees can 


find 


a foothold. Superb waterfalls mark the descent of e 
rivers from the mountains. - 

From this mountainous core, the land slopes 0 
toward the north into a plateau, and then down to a 
narrow coastal fringe. Here the climate is steammg 
hot, with tropical rain from hlaj’' to October and tra ^ 
■wind rain in the remaining months. Agricultiue 1= 
confined to clearings. E'vtensive diking and drainage 
are necessary^ Sugar is the principal crop, mth mm 
and molasses as bj’’-products. Rice, bananas, and co 
are also grown. The forests are rich in cabinet wo “ 
and balata. (See also Guiana.) 

4. THE AMAZON RIVER BASIN 
Into the Amazon River drains heavy raWall fw 
an area estimated at 2,500,000 square miles, 
headwaters in the Andes belong to Colombia, Ecuau® > 
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THE BROAD AND MAJESTIC IGUASSt( FALLS 
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"Where the Iguassu River of Brazil descends from ^^*f|w'^es 

grandest cataracts. The falls are about two and a half miles wine. a. «w imio 


Argentine plains, it drops about 200 feet in one of the world’i 
ride. A few miles below, the Iguassu joins the Parana. 


Peru, and Bolivia; the rest of the basin belongs to 
Brazil. A neighboring basin of about 345,000 square 
miles in Brazil is drained by the Tocantins River, 
which is called the Pard where it flow's into the 
Atlantic. The Para is separated from the Amazon 
by Marajo Island, which is as large as Alaryland. 

All j'ear long the temperature holds to a^ daily 
average between 75° and 80° F. In most localities the 
precipitation is about 80 inches a year, but in sorne 
places it rises to 150 and even 200 inches. This 
hot, wet climate has filled the region wdth the world s 
greatest tropical rain forest, or selva. During^ the 
rainy season from December through April the rivers 
rise 20 to 50 feet higher than their low-w'ater level, 
and floods cover hundreds of thousands ^ of square 
miles. The northern part of the basin lies on the 
southern slope of the Guiana Highlands, and has a 
dr}' season, just as do the llanos of the Orinoco. 

The soil is mostly of the laterite type and not good 
for agriculture (see Sofl). It loses fertility after one 
or two crops, and the natives have to clear fresh 
land nearly every year for their little patches of 
crops. Because of the enervating climate, msect 
pests, and tropical diseases, the vast region is left 
largely to the Indians and people of part Indian 
blood. The few whites live mostly in towns and plan- 
tations along the rivers. They ship rubber, timbe^ 
Brazil nuts, and other forest products. The 
Motor Company maintained an experimental rubber 


plantation on the Tapaj 6z River, a tributary of the Ama- 
zon, from 1927 to 1945, when the Brazilian government 
bought the project. (See also Amazon River; Brazil.) 

5. THE BRAZILIAN HIGHLANDS 
The “bulge” of Brazil, east and south of the mouth 
of the Amazon River, has as a foundation the old 
w'om-down mountains of the Brazilian Highlands. 
Most of it is a rolling plateau, averaging about 3,000 
feet above sea level. The highest peaks range between 
7,000 and 9,400 feet. This elevation gives some relief 
from the tropical heat W'hich prevails at sea level. 
From May to November, the southeast trade winds 
yield good rainfall as they mount to the plateau. 
Over the plateau, the effect of rising ground ceases, 
and local thundershowers produce only from 10 to 20 
inches of rain for the winter season. In summer, from 
November to April, the belt of equatorial rain lies 
over the region and doubles the amount of rain. 

A striking exception to this climate occurs in the 
semiarid caaiinga region, in the north. This region 
is lower than the plateau to the southeast, and hence 
receives no steady rainfall from the trade winds. 
Thundershowers occur, but they are erratic. The gen- 
eral dryness is aggravated by lack of plant cover on 
the land. Rain runs off or evaporates almost as fast 
as it falls. 

By far the most important portion of the Brazilian 
Highland is the Central Plateau of eastern Brazil. 
On or near its margin are the largest cities, much 
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of the manufacturing and trade, and a large part of 
the population. The interior produces more than half 
of the world’s coffee. The southern portion of the 
coastal strip and the adjoining highlands also grow 
cotton, sugar, rice, beans, tobacco, and cacao. On 
the northern and western slopes of the highlands, an 
important live-stock industry has developed. (See 
also Brazil.) 

6. THE PARAGUAY-P ARANA PLAINS 
West and south of the Brazilian Highlands lies the 
most important lowland region in South America. 
Much of the northern portion is occupied by the Gran 
Chaco. The southern portion is the Pampa, the only 
moderate-climate lowland on the continent. The rest 
consists of the rolling grassy plains of Uruguay, 
eastern Paraguay, and the Argentine Mesopotamia. 

The Wild Chaco and Its Resources 
The Gran Chaco (“hunting ground”) is shared by 
Paraguay, Bolivia, and Argentina. Its total area is 
about 400,000 square miles. Here the hot, wet cli- 
mate of the tropics changes to the cooler and drier 
climate of the middle latitudes. In summer it receives 
heavy rain as far south as the Pilcomayo River and 
good rain farther south. Then the generally flat land 
is flooded and the sluggish, shallow rivers thread 
their way through extensive swamps. In winter, the 
rainfall is only between 10 and 20 inches along the 
Parand River, and 'jlecreases to almost nothing in the 
west. The heat ahd abundant stream water are 
enough, however, to support a dense forest of sub- 
tropical trees along all the rivers. The most valuable 
tree is the quebracho. Between the rivers is grassland. 
The foundation of sedimentary rock contains petro- 
leum. Until recentlj’’ the Chaco has been left to the 
Indians, except for a few traders and immigrants. 

The Rich and Populous Pampa 
South of the Gran Chaco lies the flat prairie land 
called the Pampa. Most of this region of about 
250,000 square miles is much like the plains of North 
America between the Missouri River and the Rocky 
Mountains. It supports a population about equal to 
that of Texas, Oklahoma, and New Mexico on its fei- 
tile farm and glazing land and in its piospeious cities. 
The westerly winds bring little rain, for they have 
diopped most of their moistuie on the high mountains, 
but cyclonic storms draw moisture enough from the 
Atlantic for grass, grain, and flax. 


The western margin of the Pampa, where the plain 
merges into the Andes, is a dry, broken region called 
the monte. It stands a mile or more above sea level, 
and the rainfall in many places is less than ten inches 
a year. Irrigation from artesian wells and some of 
the short rivers from the mountains produces special 
crops such as the grapes grown around Mendoza. 

The southern part of Uruguay is a plain like the 
Argentine Pampa; the rest is a rolling grazing land. 
A rainfall ranging from 35 to 60 inches a year sup- 
ports trees along the streams and rich grass every- 
where. The temperature ranges between an average of 
71° F. in summer and 50° F. in winter, with rare frosts. 

Thanks to their agricultural possibilities and the 
favorable climate, these plains support a large popu- 
lation. They have two large cities, Buenos Aires and 
Montevideo, as w’ell as many smaller ones. (See also 
Argentina; Paraguay; Uruguay.) 

7. THE PATAGONIAN TABLELAND 

South of the Colorado River, the plains rise to 
the plateau of Patagonia, which is nowhere higher 
than 5,000 feet. This is a vast bleak region of more 
than 300,000 square miles, nearly aU belonging to 
Argentina. The land is deeply carved by rivers fed 
with melted snow from the Andes. Rainfall ranges 
from 8 inches in the central portion to 60 inches in the 
south. Raising and slaughtering sheep is the only 
considerable industry. (See Patagonia.) 

South of the Strait of Magellan a continuation of 
the old plateau has sunk until only mountain tops rise 
above the water. These, with the drowned southern 
tip of the Andes, form the archipelago of Tierra del 
Fuego, or “land of fire,” so named by the discoverer, 
Magellan, from the many native camp fires observed. 
The region is divided between Argentina and Chile. 
Over most of it precipitation is plentiful. Because 
of the surrounding ocean, the temperature does not 
drop on the average below 31° F. even in the depth of 
wdnter in July. Sheep and cattle are raised and some 
beech and pine are cut. 

On one of the southernmost islands is Cape Horn, 
the tip of South America. Here the westerly winds 
have an unbroken sweep around the earth and acquire 
terrific force. Howling gales and mountainous seas 
usually greet the few mariners who try to round the 
Horn In sailing-ship days, this passage was con- 
sidered one of the most hazardous in all the world 
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The Varied Array of 
Plants and Animals 


Htjiiak AcrmTT through- 
out the continent has been 
strongly influenced by the 
native plants and animals. In the equatorial forests 
plants grow so rankly that they almost crowd man out. 
On the other hand, the fertile grasslands of the Ar- 
gentine Pampa have drawn millions of immigrants. Of 
great significance too for 
the life of the original 
Indian inhabitants was 
the fact that they had no 
horses or cattle until the 
white conquerors brought 
them from Europe. 

South America is the na- 
tive home of manj' plants 
of vast importance to the 
world. Among its gifts to 
mankind are rubber, sev- 
eral varieties of cotton, 
tagua nuts (vegetable 
ivorj") for buttons, and 
the quebracho extract 
which is one of our most 
useful tanning materials. 

South American food 
plants which have spread 
to other parts of the w’orld 
are potatoes, sweet pota- 
toes, tomatoes, kidney and 
lima beans, peanuts, and 
manioc or cassava from 
which we get tapioca. 

Among the beverages 
and flavoring materials 
that we owe to South 
America and tropical re- 
gions of North America 
are cocoa and chocolate, 


THE USEFUL BABASSU PALM 
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From its leaveSj the people of the Amazon Valley make baskets, 
mats, and sandals. Its trunk serves as firewood. Froni its nuts 
they get food and oil. The oil is a valuable export. 
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Guiana, on the Pacific coast north of the Equator, and 
on parts of the Caribbean coast. 

Almost everywhere in the Amazon basin, except on 
the margin, the continuous heat and abundant mois- 
ture have packed trees and other plants as closely 
together as they can find footing and a bit of sunlight. 
Men can scarcely squeeze between the towering tree 

trunks. Whatever open 
space is left is laced across 
with lianas (stout "vtines). 
Plants which would be 
onl3'^ bushes in more open 
coimtry here grow to con- 
siderable height to reach 
sunlight. The slimy 
ground below is covered 
with plants which can live 
without much hght. 

Among the tallest trees 
are the castanheiro, source 
of Brazil nuts; the sapu- 
cajm or cream -nut tree; 
the silk-cotton tree (ka- 
pok) ; and various fig and 
garlic trees. One species 
of fig tree {Hevea brasili- 
ensis) yields the latex or 
milk which gives us rub- 
ber (see Rubber). The 
vegetation of medium 
height includes palms, the 
wild chocolate or cacao, 
bamboo, and wild plan- 
tains. The ground level is 
packed with ferns, bego- 
nias, pansies, iris, and 
members of the amarj’-llis, 
hly, and pineapple fami- 
lies. Most of the trees are 


cola drinks from the kola nut, sarsaparilla, vanilla, and 
e tonl^ bean. In the list of drugs are quinine, 
various balsams. 

Some of the native animals yield fine fur and wool, 
ost important of these are the llama and its relatives, 
e alpaca, the vicuna, the misti, and the huarizo. 
e last two are crosses between the alpaca and the 
, Other animals prized for their fur are the 
^^6 coati, the fox, the jaguar, the leopard 
1 the nutria or coypu, the otter, the ocelot, the 
a, the raccoon, the skunk, and the wolf. The 
j ^^co, once a somce of both fur and wool, is now 
peccary, or wild pig, furnishes fine leather 
gloves; and snakeskins are made into women’s 
and other articles. 

Life in the Amazon Rain Forest 
animal variety and profusion of plant and 

selva ■ found in the equatorial rain forest, or 
rain degrees of the Equator. Most of this 

are ^ ^ basin of the Amazon, but there 

‘annlar forests in parts of the Orinoco basin and 


hardwoods, but they remain green the year round 
and do not shed their leaves. Among them are valu- 
able furnitme woods, such as rosewood and snake- 
wood. Other useful trees and shrubs are the castilloa, 
which yields an inferior rubber called caucho; the 
buUet tree, which 5delds balata; various palms, such 
as the babassu, whose nuts furnish oils; the Dipteryx 
odorata, which gives us the tonka beans used as a 
perfume base and a substitute for vanilla; and the 
cassava or manioc shrub. 

Where rivers break the forest, gorgeous flowers line 
the banks. The water is covered with water-lilies, 
including the giant Victoria regia (for picture, see 
Water-Lily). In the lowest and most swampy portions 
of the basin, mangroves strike their many branchlike 
roots into the ground. Orchids grow everywhere, high 
on the trees. 

Swarming Mammals and Birds among the Trees 

Rich vegetation, plentiful water, and continuous 
heat produce an abundance of those animals that can 
get about in the forest. But large mammals are few. 
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The largest is the tapir; it lives in the giant cane 
grass along the edges of streams. The trees are 
thronged -with monkeys. Jaguars, pumas, and ocelots 

are among the cats. 
Other flesh-eating 
mammals are kinka- 
jous, otters, ferrets, 
and a few weasels. 

Squirrels, rats, 
mice, porcupines, 
and other rodents 
abound. Among 
them is the largest 
rodent known, the 
capybara, which the 
natives eat. The 
paca, a spotted ro- 
dent about two feet 
long, is also highly 
prized as food. An- 
other gnawing ani- 
mal is the pace’s close 
relative, the agouti. 

The equatorial for- 
est is a paradise for 
birds. Parrots, ma- 
caws, toucans, and 
other fruit-eaters fill 
the trees. At night 
the air is filled with 
whippoorwills and 
other goatsuckers, 
gorging themselves 
on insects. By day, 
hawks and eagles are 
i .lert for live prey, while vultures soar about, watching 
!br carrion. Woodpeckers hammer at the trees, and 
;he streams swarm with water birds— ducks, geese, 
herons, egrets, spoonbills, ibises, and storks 
Insects, Reptiles, and Fish 
Pew regions have so many and such gorgeous in- 
sects In the neighborhood of Bel4m (Pard) twice as 
many kinds of moths and butterflies are found as m 
all Europe. Fireflies light the night with red, yellow, 
and green flashes; cicadas maintain a constant din. 
The ground and plants are alive with destructive ants, 
cockroaches, and termites. Flies, gnats, and ticks 
make life miserable for man; and mosquitoes infect 
him with malaria and yellow fever. Beetles are headed 
by the Titanus giganteus, which is 5 or 6 inches long. 
Hornets, wasps, and stingless bees are common. 

Lizards flick about everywhere. Other common rep- 
tiles are constrictor and poisonous snakes, water 
snakes, turtles, and alligators. The tartaruga turtle 
is a native mainstay for food. The Indians also eat 
the deadly bushmaster, a snake similar to the rattle- 
snake. 

Fish of perhaps 2,000 species fill the waters. The 
most dangerous are electric eels and the flesh-eating 
piranha. A school of these small fish will in a few 



No one knows why the toucans have 
suhh big beaks. Numerous species 
live in the tropical forests, the largest 
about two feet high. 


moments devour the largest animal that may venture 
into the water where they lurk, provided only that a 
scratch or wound first gives them a taste of blood. 
The huge-mouthed pirarncu or arapaima is the prin- 
cipal food fish. Some specimens are 15 feet long and 
weigh 500 pounds. 

“Living Fossils” and Other Strange Animals 
The protection of the tropical forest has enabled 
many strange and primitive types of animal to survive. 
Among birds is the hoatzin or ama, with claws on its 
wings like those of the fossil Archaeopteryx. Both giant 
and pigmy armadillos are found. Several species of 
ant-eaters find rich livmg, and their relatives the 
sloths have taken to the trees. A queer-looking cow- 
faced mammal, the manatee or sea-cow, lives in shal- 
low coastal waters and in the rivers. The Indians 
hunt it for its porklike flesh. Opossums range from 
the size of mice to the size of a cat. Among the 
swarming bats are blood-sucking vampires. The ta- 
rantula spiders are large enough to hunt birds. 

Life in Other Equatorial Rain Forests 
As the slopes of the Andes rise from the western 
margin of the Amazon basin, palms gradually disap- 
pear and other types of vegetation take their place 
Among these are giant ferns, and the cinchona trees 
which once furnished the world supply of quinine but 
are now scarce. On the Pacific coast of Ecuador and 
Colombia, the narrow strip of equatorial rain forest 


AN INTERESTING PARTNERSHIP 



This acacia of South. America is one of the cleverest of plants 
la its hollow thorns it provides a home for certain flesh-eating 
antS) which serve as the plant’s guardians^ driving away all leai- 
cutting ants which might injure the acacia. 

contains the tagua or ivory-nut palm, the toquilla 
palm, the castiUoa tree, and the siUc-cotton or kapok 
tree. Here too is the balsa tree, which furnishes a 
tough wood far lighter than cork. 

To the north and east, the Caribbean forests of 
Colombia and Venezuela have many fine furniture and 
specialty woods. Among the products of the Guiana 
forest in the extreme northeast are balata and several 
kinds of valuable cabmet woods that await develop- 
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three-toed 


SLOTH, 


CHAMPION OF 


SLOW MOTION 



of the Amazon forest call this animal the "ai” from its sharp cry. Like the others 
ot the family, this mother and baby spend all their time among the branches of trees, 
crawhng upside down with unbelievable slowness in search of the leaves they feed on. 


rhea, can also be found in the 
open spaces of Paraguay, and oc- 
casionally in western Brazil and 
outlying parts of Uruguay and 
Argentina. 

Wild Life of the Pampa 

On the Pampa, the comparative 
dr 5 Tiess confines the native plant 
life to grasses, except on the mar- 
gin. Near the Parana, the evergreen 
owbu provides a welcome shade. In 
the north and northeast is a strag- 
ghng fringe of subtropical trees 
and bushes. But the sycamore, the 
eucalyptus, and other trees do well 
when men plant them for shade 
and windbreaks. Patagonia too is 
predominantly grassland. 

Hares, deer, armadillos, foxes, 
and skunks are common. The 
puma and the guanaco, once abun- 
dant, are now scarce. The birds 
include hawks, owls, partridges, 
plovers, and the rhea. Near the 
rivers live ducks, geese, herons, and 


mentin world markets. {See also Amazon River; Brazil; storks. The rivers support trout, salmon, eels, and an 
and Fact-Index entries on the principal plants and excellent food fish called the pejerrey. 
animals.) On the High Mountains and Islands 

The Tropical and Subtropical Savannas Throughout the length of the Andes, the lower slopes 

horth and south of the Amazon rain forest are the share the life of the adjoining lowland. A.t greater 
^pical and subtropical grasslands called savannas, elevations, the life gradually changes until on e 
T^ese are the llanos of Venezuela, the campos of Bra- cold, windswept heights only the hardiest of ground 

zil. and the Gran Chaco of Bolivia, llama fights for her young 

Paraguay, and Argentina. In the “ 

fainy season the grass grows to the 
eight of a man. Here and there are 
Qomy shrubs and low trees. One of 
f n .^1^® camauba or wax palm 
® e Brazilian Highlands, is commer- 
cia y important. The wax from its 
P’®®swax, and is ex- 
onH f T ^ electric insulation 
nri,! purposes. In the semi- 

Brazilian 

tan^e^° r ^ dreary 


thorn 


of cacti, acacias, and other 

easffl^ D lu south- 

tiino j ure forests of Parand 

Sa hi pTn wrm- 

tanf ’ continent’s most impor- 

charn ^ud yerba mate its 

is beverage. The latter 

with n ^ in the Chaco, along 

^ trees and pahns. 

the consists generally of 

siit-pnt tropical species, such as 
with und armadillos; 
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growths survive. On the high plateaus, mosses, li- 
chens, and the tough ichu grass are the principal 
plants. In Peru and Bolivia the resinous, mosslike 
yareta and the bushy evergreen tola supply fuel. The 
totfyra reeds of Lake Titicaca are woven into boats 
called balsas. The most important native animals are 
llamas, alpacas, vicunas, and guanacos of the camel 
family; and a fur-bearing rodent, the chinchilla. Birds 
include ducks and other game birds; the meat-eating 
hawks, eagles, buzzards, and majestic condors. Sheep 
and goats live wherever men have introduced them. 

Some of the islands off the coasts offer splendid 
havens for birds and, when moist enough, for plant 
life. The GaMpagos Islands, 600 miles from Ecuador, 
have a remarkable array of animal species found no- 
where else. They are especially famous for their 
giant tortoises. 

The Lobo, Chincha, and other small islands off the 
Peruvian coast are all but covered with the nests of 
fishing birds — cormorants, guUs, boobies, pelicans, and 
many others. Through the centuries, the droppings 
(guano) of these birds covered the islands to a depth of 
from 40 to 150 feet. This guano is the richest nitrog- 
enous fertilizer known. During the 19th century most 
of it was stripped away and future supplies were en- 
dangered. The Peruvian government now keeps each 
of the islands closed in turn, and protects the birds. 

Along the coast of Chile the cold Humboldt Current 
attracts Antarctic birds and seals. On much of Tierra 
del Fuego and the Falkland Islands, where the con- 
stant wind hinders tree growth, the land is covered 
with tussock grass she or seven feet high. 


South America was discovered 
by Christopher Columbus in 
1498. That year Columbus, on 
his third voyage to the New 
World, touched the continent at the mouth of the Ori- 
noco River. Other navigators soon followed. In 1499 
Alonzo de Ojeda, also in the service of Spain, explored 
most of the eastern coast north of the mouth of the 
Amazon River. He was accompanied by Americus 
Vespucius, whose name was given to the continent (see 
Vespucius, Americus) . In separate expeditions the fol- 
lowing year Vicente Pinz6n, for Spain, and Pedro 
Alvares Cabral, for Portugal, sighted the coast of 
Brazil. By 1520, when Magellan sailed triumphantly 
into the Pacific, the entire Atlantic coast of South 
America had been explored. (See also America.) 

With exploration came conquest and settlement. 
By the Treaty of TordesUlas (1494), Spain and Portu- 
gal had divided the N ew World between them. Portu- 
gal received the eastern part of the continent to a line 
that roughly coincides with the 50th meridian; Spain 
received the rest. Lured by The promise of fabulous 
wealth, Spanish and Portuguese adventurers braved 
all dangers to win riches in thqfr new lands. In 1509, 
more than a century before the Pilgrims set foot in 
Plymouth, Ojeda established a colony on the north 
coast of Colombia, Pizarro, bold and ruthless, 


wrested Peru from the Incas in 1533 (see Incas; Pi- 
zarro, Francisco). Another Spaniard, Francisco de 
Orellana, spanned the continent in 1541, crossing the 
Andes and following the Amazon to the Atlantic. By 
the end of the 16th century, most of the great South 
American cities had been founded. 

Colonial Life and Government 

For two centuries, all of Spain’s territory in South 
America, except Venezuela, was included in a single 
unit called the viceroyalty of Peru. But, because 
administration of so vast an area proved difficult, 
other viceroyalties were created in the 18th century. 
Then the viceroyalty of New Granada comprised the 
northern part of the continent; the viceroyalty of 
Peru, most of the western coast; and the viceroyalty 
of La Plata, the central and southern part. 

The Spanish colonies were ruled from Spain hy the 
Council of the Indies, set up at Seville in 1524. In the 
colonies, the viceroy exercised supreme power and 
often dominated the audiencia, the advisory council 
and supreme court of the viceroyalty. The important 
unit of social and economic life was the enconiienda, 
one or more Indian villages governed by a Spaniard. 
The proprietor (encomendero) ruled the Indians almost 
as serfs, bnt was responsible for their education and 
religious instruction. The encomienda was abolished 
late in the 18th century, but the great estates of today 
are a survival of the system. 

Colonial commerce, traffic, and immigration were 
controlled from Spain by the Casa de Contratacidn 
(House of Trade) until 1790. Trade was rigidly regu- 
lated for the benefit of the mother country, and non- 
Spanish immigrants were excluded. 

For about three centuries, mining was the chief oc- 
cupation of the Spanish colonies, except around the 
Rio de la Plata. Agriculture supplied little more than 
local needs. The Spanish king enjoyed huge revenues 
from the colonies by exacting his “royal fifth” of all 
the precious minerals discovered or mined; by exer- 
cising monopolies; and by taxing sales. 

Portugal’s colonial government was at first less 
centralized than Spain’s. The king of Portugal di- 
vided Brazil into “ captaincies,” governed by landed 
proprietors who had almost absolute authority. In the 
latter half of the 18th century, however, the governor 
general, responsible directly to the king, assumed 
almost complete power. Taxes were heavy, and trade 
was rigidly controlled by the home government. The 
Portuguese, who settled the land and developed farms, 
were on the whole better colonists than the Spaniards, 
who tried mainly to win sudden fortunes from mining. 
But the development of large plantations, which 
came the chief units of social life, fastened upon Brazil 
until 1888 the evils of Negro slavery. 

The Colonies Win Independence 

By the close of the 18th century, revolution was 
brewing in the Spanish colonies. The criollos (cre- 
oles), as the colonial-born whites were called, grew 
to hate the peninsulares, the officials sent out from 
Spain, for monopolizing the important and weU-peW 
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accorded greater power to the president than did 
the United States, however. 

After centuries of colonial subjection, the young 
republics were ill-prepared for democracy. Economic 
life was semifeudal with little manufacturing or for- 
eign trade. Bitter antagonism existed between the 
Conservative landovmers and the Liberals who sought 
industrial progress and social reform. 

These conditions gave rise to periodic revolutions 
and encouraged dictatorship. Strong men, called 
caudillos, frequently led their followers in armed 
seizure of power. They abolished all opposition and 
ruled by stem and dictatorial methods. So typical 
and widespread were the caudillos that the 19th cen- 
tury has been called the “age of dictators.” 

The vaguely defined boundaries were the subject 
of conflicting territorial claims. Over such disputes, 
irresponsible leaders sometimes plunged their nations 
into war. Two devastating conflicts were the Para- 
guayan War (1865-70), in which Brazil, Argentina, 
and Uruguay conquered Paraguay; and the War of 
the Pacific (1879-84), in which Chile defeated Pera 
and Bolivia. On the whole, however, the South 
American nations have been outstanding in settling 
their disputes by peaceful means. 

Even as the nations were being rocked by wars and 
revolutions, there began to emerge a more stable and 
democratic order. A decisive factor was the open- 
ing up of the continent to foreign capital and immi- 
gration. After the middle of the 19th century, Brit- 
ish and American investors spent billions of dollars in 
developing its vast resources. Millions of immigrants 
poured in from all parts of Europe. 

Forms of Government and Recent History 

The constitutions of most South American coun- 
tries closely reflect the United States constitution. 
Most of the ten republics have a centralized govern- 
ment, however, on the model of France. Argentina, 
Brazil, and Venezuela have a federal system; as in 
the United States, the national government exercises 
only those powers given it by the constitution, the 
remaining powers being reserved for the states. In 
all but one of the republics the chief executive is 
a popularly elected president; in Uruguay an execu- 
tive council exercises these powers. The constitu- 
tions generally provide for a Senate and a Chamber 
of Deputies. Ecuador alone has a unicameral (single 
house) legislature. Voting qualifications vary widely 
in South America. More than half the countries 
give women the vote, and in Argentina and Peru 
voting is compulsory for qualified citizens. 

In the first World War Brazil was the only South 
American nation to declare war on Germany. After 
the war all ten republics joined the League of Na- 
tions. The entire continent enjoyed a rapid expansion 
of trade as a result of the wartime demands for raw 
materials and foodstuffs. Postwar prosperity col- 
lapsed, however, in the world depression beginning in 
1929. Economic difficulties revived civil strife. But 
the republics joined the movement, begun in 1933, to 
strengthen hemisphere solidarity. After the United 


THE GREAT WALL OF PERU 



The fortified Great Wall of Peru lies across the 
rugged mountains of the north. Both the origin and the 
purpose of the great prehistoric structure are unknown. 


States entered the second World War, aU except 
Argentina quickly broke relations with the Axis and 
aided the Allies. In 1942 Brazil became the first to 
enter the war. Later all did, and in 1945 they joined 
the United Nations. After the war all South America 
took part in Inter-American conferences. (For de- 
tails of these conferences, see Latin America.) 

United States Aid and Hemisphere Defense 

As ties strengthened between South America and 
the United States, the southern continent looked more 
and more to the United States for help in developing 
its resources. The Institute of Inter-American Affairs, 
incorporated in 1947, co-operated with Latin nations 
in providing technical assistance for agriculture, 
health, education, and other development projects. 

In the 1950’s Point Four funds supported tliis work. 
Several nations signed military aid pacts with the 
United States under its Military Securit}'^ Act. In- 
trahemispheric relations were favorable and United 
States trade and private investments grew. In some 
republics, however, nationalist parties infiltrated 
by Communists charged “Yankee imperialism.” 

^ (For further information about the people of South 
America, their history, and culture, see Latin America; 
Latin American Literature. For geography, indus- 
tries, and trade, see articles on the various countries.) 
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Southampton, England. The city of Southamp- 
ton has one of England’s finest harbors. It lies on a 
peninsula at the head of Southampton Water, an inlet 
of the English Channel. The peninsula is formed by 
the Itchen River on the east and the Test River on , 
the west. The old part of Southampton occupies the 
end of the peninsula and is fronted by the docks. 

It is divided from the modem part by the ruins of 
an old Saxon wall that traverses the center of the 
city. Three old gates still stand. 

The entrance to Southampton Water is protected 
by the Isle of Wight (see Wight, Isle of). From around 
the western and eastern ends of the island the inlet 
receives two tides — from the Atlantic and from the 
Channel. Docking of large liners is made easy by the 
long periods of high, slack water caused by the tides. 

Southampton vessels visit all parts of the world. 
Much of Great Britain’s heavy overseas cargoes land 
or are loaded at Southampton. London is only 70 
miles northeast, and sea passengers generally land or 
embark at Southampton. The principal industries are 
shipbuilding yards, breweries, and distilleries. 

In ancient days a Roman walled town was built on 
the east bank of the Itchen. At the time of the Danish 
invasions, about the 11th century, the present west 
bank site became the more important. Old Roman 
and Saxon ruins still exist. Southampton’s position 
— guarded from sea storms and enemy attacks by the 
Isle of Wight — and its great harbor have made it 
important. During the second World War, South- 
ampton suffered heavily under German air attacks. 
Bombed buildings have been rebuilt or replaced, and 
in 1950 a new terminal dock was completed. Popu- 
lation (1951 census, preliminary), 178,326. 

South bend, Ind. The industrial and commercial 
city of South Bend draws workers for its factories 
and customers for its stores from a wide surrounding 
area of villages and farms. Its factories produce 
automobiles and trucks, aviation and marine acces- 
sories, farm tools and equipment, sewing and washing 
machines, tools and dies, electrical goods, fishing 
tackle, paints and varnishes, and many other articles. 

Its large stores and wholesale houses serve the people 
of south central Michigan and north central Indiana. 


SOUTH BEND 
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South Bend lies four miles south of the Michigan 
border and 75 miles east of Chicago. It occupies 
both banks of the southernmost bend of the St. Joseph 
River (hence its name South Bend). The river pur- 
sues a winding northwesterly course through the city. 
South Bend’s business district overlooks a dam from 
the river’s west bank, and the industries occupy 
southern and western areas of the city. 

The University of Notre Dame du Lac was estab- 
lished in 1842 by Rather Sorin, of the Roman Catholic 
Brothers of the Congregation of the Holy Cross. The 
campus spreads over 1,700 acres and has two lakes 
and two golf courses. The university has collected 
notable art treasures and an excellent library. In 
an old courthouse in the city’s center, the Northern 
Indiana Historical Society maintains a museum. The 
Studebaker Museum of Transportation has an inter- 
esting collection of horse-drawn and motor vehicles. 
The log cabin of the first settler is preserved in one 
of the city’s parks. 


A Miami Indian village once occupied the South 
Bend site. In the late 1600’s this village was visited 
by both Father Marquette and La Salle. Pierre Na- 
varre established a trading post here in 1820 for the 
American Fur Company. Early names given the set- 
tlement were Big St. Joseph Station, St. Joseph’s, and 
Southold. In 1830 the Post Office Department gave 
the town its present name. South Bend’s early indus- 
try was the usual frontier sawmills and gristmills. In 
1852 two brothers, Henry and Clement Studebaker, 
opened a blacksmith and wagon shop and in time be- 
came prosperous manufacturers of horse-drawn vehi- 
cles. In the early 1900’s their shops began to make 
automobiles, and today South Bend is one of the 
nation’s major producers of cars and trucks. 

South Bend is the seat of St. Joseph County. It 
was incorporated as a town in 1835 and chartered a 
city in 1865. The city government is the mayor- 
council form. (See also Indiana.) Population (1950 
census), 115,911. 


The “PALMETTO STATE^^ Keystone of the SO VTU 


QOUTH CAROLINA. An abundance of palmettos has 
given South Carolina the nickname of the “Pal- 
metto State.’’ Perhaps just as fitting would be the one 
applied to Pennsylvania, the “Keystone State.” Both 
in shape and in history. South Carolina has been a 
“keystone” of the South Atlantic seaboard. 

The state is wedge shaped, with the base on the At- 
lantic coast and the tip thrust into the Appalachian 
Mountains. If all the states along the coast were 
thought of as forming an arch. South Carolina would 
make an excellent geographic keystone. 

South Carolina has been a key state in history as 
well. Before the Revolution, it prospered as an 
English colony. During the war, the colony’s de- 
fenders drove off an early naval attack, but later the 
British seized the region as a key position for regaining 
control of the South. Thereafter South Carolina 
suffered for its devotion to independence. 

After the war, the state was among the leaders in 
using the newly invented cotton gin to build a great 
cotton trade. It pioneered in railroad development by 
placing in service the first American-built locomotive, 
the Best Friend of Charleston, in 1830. 

The state led the south in the series of events which 
resulted in the Civil War. In 1832 South Carolina’s 
brilliant United States Senator John C. Calhoun led 
the Southern cause in the historic debate concerning 
nullification. Later South Carolina led the Southern 
states out of the Union and fired the shot against 
Fort Sumter which started the Civil War. Then 
came the difficult reconstruction period, and in 
more recent times a great industrial revolution, 
especially in the manufacture of tex-tiles, and a rapid 
growth in cattle raising. 

“Low Country” and “Up Country” 

The map shows the land of South Carolina rising 
from its wide coastal plain by gradual steps through 
fertile alluvial plains, sandy highlands, and low moun- 



tains. The state is divided into two distinct natural 
regions. The fall line of the rivers separates it into 
“low country” and “up country.” 

“Low country” is the eastern two thirds of the state. 
It is part of the Atlantic Coastal Plain. Along the 
broken ocean shore are many bays and islands. 
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minerals in value. The principal clay in the state is 
kaolin, or china clay. It is used for filling and coating 
paper and for making rubber, pottery, stoneware, 
and high-grade tile. South Carolina mines about a 
fifth of the nation’s kaolin output. Granite is the 
most common stone. Cement is also important. 

Cities of the Paimetto State 
The largest city and capital of South Carolina is 
Columbia. In almost the exact center of the state, on 
the Congaree River, it is an industrial and agricultural 
center (see Columbia). Historic Charleston occupies 
a narrow peninsula between the Cooper and Ashley 
rivers. It is a leading commercial center and the 
state’s top-ranking seaport (see Charleston). 

Greenville and Spartanburg, at the foot of the Blue 
Ridge Mountains, are thriving textile-manufacturing 
cities. They stand in some of the finest cotton country 
and general farmlands of the state. GreenviUe also 
manufactures textile machinery, leather belting, cloth- 
ing, and other products. Spartanburg, about 30 miles 
to the southwest, is in the middle of South Carolina’s 
tremendous peach-growing region. 

Rock Hill is also a textile-manufacturing center 
in a rich farm area of northwestern South Carolina. 
Here is "Winthrop College, state college for women. 
A large railroad center is Florence, serving the 
noitheast part of the state and the Atlantic coast. 

Early Government Was of Feudal Type 
The fiist settlement attempted in South Carolina 
was by a Spaniard, De Ajdldn, in 1526. It was shortly 
abandoned. In 1562, a gioup of French Protestants, 
headed by Jean Ribaut, set up an early colony on 
Parris Island, but this settlement was soon de- 
serted. In 1663 Charles II of England made over 
to eight of his lords and gentlemen the province of 
“Carolina.” Two years later this vast tract was de- 
fined to include the whole of the present Carolinas, 
Georgia, and much of Florida and extended east and 
west “from sea to sea.” 


THE STATE CAPITOL AT COLUMBIA 



Light-gray granite walls, handsome porticos, and the compara- 
tively small green dome in the style of the Italian Renaissance 
give the Statehouse an air of unusual grace and dignity. 


THE STATE’S INDUSTRIAL GROWTH 



South Carolina has had a part in the rapid industrial expansion 
of the South. This plant at Camden is the world’s first full- 
scale commercial plant for producing orlon, a synthetic fiber. 


Among these “proprietaries” were the Earl of 
Clarendon and Sir Amthony Ashley Cooper (later 
made Eail of Shaftesbury), for whom the Ashley 
and Cooper rivers were named. In 1669 this pro- 
prietary board adopted for the colony a system of 
government based on feudal principles and drawn up 
by the philosopher John Locke. Though greatly mod- 
ified in operation, this constitution encouraged 
the plantation system and a slaveholding aristooiacy. 

The first permanent English settlement, established 
in 1670 on the west bank of the Ashley River, uas 
named Charles Town, in honor of Charles II. In 1680 
it was moved to the east bank between the Ashley and 
Cooper rivers. After the Revolution, its name uas 
changed to Charleston. The colony prospered thiough 
trading with the Indians and shipping — principally 
furs and skins to England and grain to the West 
Indies. Later Carolina planters grew vast crops of 
rice and indigo on the plantations lining the rich 
river valleys of the “low country.” 

Battles Between English and Spanish 

The Spaniards in Florida, who had held a fort on 
Parris Island from 1566 to 1587, incited the neigh- 
boring Indians to war on the English colonists in 
1671-72. Loid Cardross, a nobleman in seaich of 
religious freedom, established a Scottish settlement, 
Stuart Town, at Port Royal in 1684. Spaniards from 
St. Augustine descended suddenly upon Stuart Town 
in 1686, kiUed many of the Scottish settlers, and 
burned nearby plantations owned by English col- 
onists. South Carolina colonists sought levenge by 
attacking St. Augustine in 1702 but were beaten 
back. In 1706 a combined French and Spanish fleet 
arrived and demanded Charles Town’s surrender, but 
Col. William Rhett armed some merchant vessels and 
drove it away. In 1718 Rhett defeated the pirate 
fleets that had been preying upon Carolina ships. 

The colonists often clashed with the proprietors 
and their governors. Some refused to help fight the 
powerful Yamasee Indians, who were defeated 

Conltnucd on page 



South Carolina Fact Summary 


SOUTH CAROLINA (S.C.): Named in 
honor of Charles I (Latin, Carolus), 
king of England. 

Nickname: “Palmetto State,” from pal- 
mettos which grow along the coast. 
Seal: In left oval, a palmetto tree 
on seashore, 12 spears bound and 
crossed upon stem; below, 1st motto; 
in right oval, a woman wallcs on seashore over swords 
and daggers, holding lamel branch; above, 2d motto. 

Mottoes: First motto, Animis Opibusque Parati (Pre- 
pared in Minds and Resomces) ; the second, Dum Spiro, 
Spero (While I Breathe, I Hope). 

Flog: For description and illustration, see Flags. 

Flower: Carolina yellow jessamine. Bird: Carolina wren. 
Tree: Palmetto. Song: ‘Carolina’ — words, Henry Tim- 
rod; music, Anne Curtis Burgess. 



THE GOVERNMENT 

Capital: Columbia (since 1786). 

Representation in Congress: Senate, 2; 

House of Representatives, 6. Elec- 
toral votes, 8. 

General Assembly: Senators, 46; term, 

4 years. Representatives, 124; term, 

2 years. Convenes on the second 
Tuesday in January every year. No 
limit to length of session. 

Constitution: Adopted 1895. Proposed amendment must 
be (a) passed by a two-thirds majority of both legisla- 
tive houses and (b) ratified by majority voting on 
amendment at a popular election and by a majority of 
next General Assembly. 

Governor: Term^ 4 years. Alay not succeed himself. 

Other Executive Officers: Lieutenant governor, secretary 
of state, attorney general, treasurer, comptroller gen- 
eral, adjutant general, all elected; terms, 4 years. 

Judiciary: Supreme court — 5 justices, elected at large; 
term, 10 years. District courts — 14; judges' terms, 4 
years. Probate courts — 1 in each county; term, 4 jmars. 
General Assembly chooses district and probate judges. 

County: 46 counties, each administered by a sheriff, clerk 
of court, supervisor, auditor, treasurer, coroner; all 
elected; terms, 4 years. 

unicipal: Alayor and council form most common, 
oting Qualifications: Age, 21; residence in state, 2 years; 
m county, 6 mos.; in district, 4 mos.; literacy test or 
property ownership required. 




transportation and communication 

Railroads, 3,200 miles. First railroad, 
omh Carolina Railroad, 1830 (completed Charleston 
0 Hamburg, 1833). Rural roads, 47,500 miles. Air- 
ports, 64. 

Communication: Periodicals, 29. Newspapers, 95. First 
newspaper, South Carolina Gazette, Charleston, 1732. 
mdio stations (AM and FAI), 54; first station, WSPA, 
Partanburg, licensed Nov. 1929. Television stations, 
, first station, WCOS-TV, Columbia, began operation 
^ ay 1953. Telephones, 326,100. Post offices, 491. 


THE PEOPLE AND THEIR LAND 

Population (1950 census): 2,117,027 (rank among 48 
states — 27th); urban, 36.7%; rural, 63.3%. Density; 
69.9 persons per square mile (rank — 18th state). 

Extent: Area, 31,055 square miles, including 750 square 
miles of water surface (39th state in size). 

Elevation: Highest, Sassafras Mountain (near Rocky 
Bottom), 3,560 feet; lowest, sea level. 

Temperature (°F.): Average — annual, 63°; winter, 47°; 
spring. 63°: summer, 79°: fall, 64°. Lowest recorded, 
— 13° (near Longcreek, Jan. 26, 1940) ; highest record- 
ed, 111° (Calhoun Falls, Sept. 8, 1925, and other loca- 
tions and earlier dates). 

Precipitation: Average (inches) — annual, 47; winter, 11; 
spring, 11; summer, 16; fall, 9. Varies from about 44 
in central part to about 76 in northwest. 

Natural Features: Wide coastal plain, known as the “low 
country,” with sandy soil and swampland. Plain rises 
to the fall line of the rivers. Beyond the faU line lies 
the “up country,” made up of hilly Piedmont Plateau 
and, in the northwest. Blue Ridge Mountains. Princi- 
pal rivers: Edisto, Pee Dee, Santee, and Savannah. 

Land Use: Cropland, 25%; nonforested pastme, 5%; 
forest, 57%; other (roads, parks, game refuges, waste- 
land, cities, etc.), 13%. 


CROPS PASTURE FOREST OTHER 



Natural Resources: Agricultural — mild climate and long 
growing ’ seasons. Industrial — forests supply naval 
stores, lumber, and other wood products; deposits of 
clay for making pottery; stone quarries; sand and 
gravel beds; streams for hydroelectric power. Com- 
mercial — scenic areas attract tourists. 


OCCUPATIONS AND PRODUCTS 

What the People Do to Earn a Living 



Major Industries and Occupations, 1950 


Fields of Employment 

Number 

Emploj'ed 

Percentage 
of Total 
Employed 

Manufacturing 

210,779 

27.8 

Agriculture, forestry, and fishery. . 

198,268 

26.2 

Wliolesale and retail trade • 

Personal services (hotel, domestic, 

101,965 

13.5 

laundering, etc.) 

Professional services (medical, le- 

65,158 

8.6 

gal, educational, etc.) 

48,916 

6.5 

Construction 

Transportation, communication, 

41,966 

5.6 

and other public utilities 

29,545 

3.9 

Government 

18,623 

2.5 

Finance, insurance, and real estate. 

13,361 

1.8 

Business and repair serwces 

I^miifiement. recreation, and related 

11,109 

1.5 


3,962 

0.5 

Workers not accounted for 

1,135 

10,591 

0.2 

1.4 

Total employed 

755,378 

100.0 
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What the People Produce 

A. Manufactured Goods (Rank among states — 27th) 
Value added by manufacture* (1952), 5922,605,000 


Leading Industries in 1947 
(with Principal Products) 

Value Added j 
by 

Manufacture 

Rank 

among 

States 

Textile Mill Products 

Cotton and rayon broad-woven 
fabrics; finishing textiles 

5558,680,000 

4 

Lumber and Products 

Sawmills and planing mills; ply- 
wood plants 

59,369,000 

15 

Apparel and Related Products. . 
Men’s dress shirts and nightwear; 
house furnishings 

38,292,000 

18 

Paper and Allied Products . . . 
Pulp, paper, and paperboard mills 

36,879,000 

22 

Food and Kindred Products . . . 
Bakery products; soft drinks; 
manufactured ice; meat products 

33,928,000 

36 

Chemicals and Allied Products 

16,595,000 

30 


*For explanation of value added by manufacture see Census 



B Farm Products (Rank among states — 32d) 
Total cash income (1952), $387,759,000 


Products 

Amount Produced 
(10-Year Average) 

Rank 

within 

State* 

Rank 

among 

States! 

Cotton lint 

707,000 bales 

1 

6 

Tobacco 

121,759,000 lbs. 

2 

5 

Corn 

26,067,000 bu. 

3 

23 

Milk 

274,000,000 qts. 

4 

40 

Hogs 

168,170,000 lbs. 

5 

25 

Cottonseed 

287,000 tons 

6 

6 

Oats 

16,012,000 bu. 

7 

17 

Hay 

454,000 tons 

8 

42 


*Rank in dollar value tRank in units produced 



C. Fish (Rank among states — 20th) 

(Marine waters and coastal rivers, 1950), catch, 
14,727,000 lbs.; value, $2,810,000 

D. Lumber (Rank among states — 12th) 

900,000,000 board feet (5-year average) 

E. Minerals (Fuels, Metals, and Stone) 

Annual value (1951), $11,284,000 

Rank among states— 42d 


Minerals (1951) 

Amount Produced 

Value 


902,000 tons 

54,689,000 

Stone 

2,829,000 tons 

3,690,000 


F. Trade 


Trade (1948) 

Sales 

Rank among States 

Wholesale.. .. 

51,011,118,000 

32 

Retail 

1,148,179,000 

32 

Service 

81,831,000 

32 



EDUCATION 

Public Schools: Elementary, 2,444; sec- 
ondary, 428. Compulsory school age, 

7 through 16. State Board of Educa- 
tion composed of governor and state 
supt. of education, who serve ex 
officio, and 7 members, one from 
each of the 6 congressional dis- 
tricts and one “at large,” appointed 
by governor, 4-year terms. State supt. of education 
elected, 4-year term. County boards of education con- 
sist of 7 or more members (less only by special legisla- 
tion), appointed, 4-year terms. County supts. of educa- 
tion, some elected and some appointed, 4-year terms. 
City boards of education, number of members varies, 
some elected and some appointed, 4-year terms. City 
supts. appointed by city boards. 

Private and Parochial Schools: 28. 

Colleges and Universities (accredited): Colleges — white, 
20; Negro, 5. Junior colleges — white, 4; Negro, 2. State- 
supported schools include the University of South 
Carolina, Columbia; Winthrop College (for women), 
Rock HiU; The Citadel, Charleston; Medical College 
of South Carolina, Charleston; Clemson Agricultural 
College, Clemson; State Colored Normal, Industrial, 
Agricultural, and Mechanical College, Orangeburg. 

Special State Schools: John de la Howe (for dependent 
children), McCormick; School for the Deaf and Blind, 
Cedar Springs; State Training School (for mental de- 
fectives), Clinton; Convalescent Home for Crippled 
Children, Florence. 

Libraries: City and town public libraries, 18; county li- 
brary systems, 33; 2 regional libraries serve 5 counties; 
1 county contracts for service with a city library. 
State Library Board aids in improving public library 
service and in developing county and regional libraries; 
work headed by librarian and executive secretary. 
State Department of Education responsible for aid in 
developing school library service; work headed by 
supervisor of library services. Noted special library; 
Charleston Library Society Library, Charleston. 

Outstanding Museums: Charleston Museum and Gibbes 
Art Gallery, both at Charleston; Columbia Museum of 
Art, Columbia. 


CORRECTIONAL AND PENAL INSTITUTIONS 

Industrial School for Boys, Florence; Industrial School 
for White Girls, Industrial School for Negro Girls, 
John G. Richards Industrial School (for Negro boys), 
and State Penitentiary, all at Columbia. 

LARGEST CITIES (1950 census) 

Columbia (86,914): state capital on Congaree River; 
industries include textile mills, foundries, machine 
shops, and metalworks; lumber and wood products. 

Charleston (70,174): historic city and important Atlantic 
port; U. S. navy yard; shipbuilding; manufactures 
cigars, fertilizer, paper and pulp, asbestos products. 

Greenville (58,161): textiles, clothing, textile machinery. 

Spartanburg (36,795): peach area; textiles; machinery 

Rock Hill (24,502) : cotton textiles, rayon yarn and fabrics. 

Florence (22,513): railroad repair shops; furniture. 

Sumter (20,185): furniture, woodworking, machinery. 

Anderson (19,770) : textiles, sewing machines, glass fibers. 

NATIONAL FORESTS* 

Francis Marion— 414,700 acres; hdqrs., Columbia (26). 

Sumter — 1,008,639 acres; hdqrs., Columbia (3, 9, 16). 

♦Numbers in parentheses are keyed to map on the following page- 
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South Carolina Fact Summary 


STATE FORESTS* 

Cassatt (Kershaw 
Co.)-462 a. (10). 

Harbison (Richland 
Co.)-2,202 a. (14). 

Manchester (Sumter 
Co.)-28,838a. (19). 

Sand Hills (Chester- 
field and Darlington 
Cos.)-92,000 a. (7). 

STATE PARKS* 

Aiken— river, lake; his- 
toric site; near Aiken 
( 22 ). 

Andrew Jackson His- 
torical — birthplace 
of President Jack- 
son; near Lancaster; 
southeast of (2), 

Barnwell— lake; near 
Barnwell and (22). 

Campbell’s Pond— for 
Negroes; swimming; 
near Cheraw (8). 

Cheraw — sandhills; 

near Cheraw (8). 

Chester— forested hills, lake; near Chester, s. of (2). 
Croft— forests; swimming; near Pauline; southwest of (2). 
Edisto Beach— semitropical area on Edisto Island (33). 
Givhans Ferry— fishing; near Givhans; east of (28). 
Greenwood— dam on Saluda R. forms Lake Greenwood; 

water sports; has area for N egroes ; near Greenwood (12). 
Hunting Island— semitropical barrier island; 136-foot 
lighthouse; has area for Negroes; near Beaufort (35). 
Kings Mountain— historic area; flowers; near York (2). 
^e— Lynches R.; swamp forest; nr. Bishopville and (11). 

picnicking; near Fork; southeast of (8). 
— for Negroes; boating; nr. Sumter and (18L 
Myrtle Beach — smooth ocean beach; 644-ft. fishing pier; 

Spanish-moss-draped trees; near Myrtle Beach (21). 
Oconee — mountain area; near Walhalla (5). 
ans Mountain — woods, lakes; near Greenville and (4). 
easant Ridge— forNegroes;mts.;nearMariettaand (4). 
oinsett — hills, swamp; named for Joel R. Poinsett, who 
introduced poinsettia from Mexico; near Sumter (18). 
ivers Bridge Confederate Memorial — historic site; mu- 
seum; swimming, picnicking; near Ehrhardt (28). 
antee— Lake Marion; at Santee; southeast of (18). 
esqui-Centennial — purchased by sale of coins when Co- 
T celebrated its 150th anniversary, 1936 (15). 
able Rook — Table Rock and Stool where, says Indian 
egend, “Great Chieftain” dined; near Pickens (4). 

places of INTEREST* 

Helle Isle Gardens — near Georgetown; huge live oaks 
and colorful japonicas and azaleas (27). 
b green Gardens — outdoor museum with statuary 
Ct and live oaks; near Georgetown (24). 

e Pinckney National Monument — part of early de- 
Ch T®! Charleston Harbor built in 1810 (32). 

rl Battery Park, Powder Magazine (1703), 
Clark mi^“ Museum (1773) (see also Charleston) (31). 

™ — on Savannah R. above Augusta, forms 

Col Gl. and Ga.; south of symbol (16). 

umbia Statehouse; Woodrow Wilson’s boyhood 
-™!»lfrom 1871 to 1875 (see Columbia) (17). 



'Jiumbei 


ra in parenthesea are keyed to map. 


Cowpens Natl. Battlefield Site — Daniel Morgan defeated 
Col. Tarleton and British, 1781; mr. Chesnee and (1). 

Cypress Gardens — water garden on former rice field reser- 
voir n. of Charleston; mossy cypress, azaleas (29). 

Edisto Gardens — municipal gardens in Orangeburg fea- 
• ture wisteria, Japanese cherry trees, and roses (23). 

Fort Frederick — restored fort near Port Royal (34). 

Fort Hill — John C. Calhoun’s home at Clemson (6). 

Fort Sumter National Monument— island fort in Charles- 
ton harbor; scene of opening battle of Civil War (32). 

Kalmia Gardens — large arboretum near Hartsville; 
named for mountain laurel (Kalmia latifolia) (11). 

Kings Mountain National Military Park — near York; 
scene of the British defeat in the South (1780) (1). 

Lake Greenwood— impounded by Buzzard Roost Dam on 
Saluda River; water sports; northwest of (13). 

Lake Marion— fishing on largest lake in state created by 
Santee Dam on Santee River; east of (23). 

Lake Moultrie— formed by Pinopolis Dam, off-stream 
from the Cooper River; fishing; northwest of (29). 

Lake Murray— Saluda Dam on Saluda River;fishing (13). 

Magnolia Gardens — north of Charleston; includes abund- 
ant growth of magnolias, azaleas, and camellias (30). 

Middleton Gardens — 18th-centtuy formal gardens n.w. 
of Charleston; camellia and azalea displays (30). 
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THE PEOPLE BUILD THEiR STATE 

1521 — ^Francisco Gordillo, leading ex- 
pedition sent by Spanish gov- 
ernor of Santo Domingo, Lucas 
Vdsquez de Aylldn, explores 
coast of present South Carolina. 

1526 — ^De Aylldn establishes Spanish 
colony near Winyah Bay. He 
dies of fever and colony collapses. 

1 562 — ^French explorer Jean Ribaut establishes colony on 
present site of Port Royal, but colony soon fails. 

1 566 — Spaniards build Fort San Felipe on Parris Island. 

1629 — King Charles I of England grants to Sir Robert 
Heath the region between 31° and 36° N., the 
region to be known as Carolina. 

1663 — King Charles II grants first Carolina charter to 
group of eight “lords pioprietois.” Region limited 
to area between 29° and 36° 30' N. in second char- 
ter granted in 1665. 

1 667 — ^Dr. Henry Woodward and Capt. Robert Sanford 
land in Carolina; prepare for English settlement. 

1669 — John Locke draws up Fundamental Constitution 
for government of Carolina colony. 

1670 — ^First permanent English settlement in Carolina, 
Charles Town, made on bank of Ashley River; 
colony moves to present site of Charleston, 1680. 

1 686 — Spaniards from St. Augustine destroy Stuart Town 
at Port Royal. Crowing of rice begins in Carolina. 

1 693 — Commons House receives authority to pass laws. 

1706 — In climax of Queen Anne’s War, Caiolinians under 
Col. William Rhett defeat French and Spanish 
fleets in attack on Charles Town. Church of Eng- 
land becomes official church of colony. 

1715 — ^Yamasee Indians attack settlers; subdued, 1716. 

171 8 — Carolinians under Col. William Rhett free coast of 
pirates, killing several leaders, includmg Black- 
beard. 

1719 — Carolinians revolt successfully against proprietary 
government. Finally, in 1729, all lords proprietors 
except one sell their interests to the king. 

1730 — ^Preliminary boundary fixed between North and 
South Carolina; final boundary not settled until 
1815. Covernor Nicholson makes treaty with 
Cherokee Indians leading to heavy settlement 
of “up country” region west of fall line. 

1744 — Crowing of indigo begins on commercial scale. 

1760 — Cherokees attack settlers; subdued, 1761. 

1774 — Charles Town residents continue to protest Tea 
Tax; dump cargo of tea into sea (November 1). 
Provincial Congress elects delegates to Continental 
Congress. 

1775 — Provincial Congress votes funds for colony’s de- 
fense and estabUshes secret “action committee.” 
Royal Covernor Lord William Campbell flees. 

1776 — ^Provincial Congress adopts temporary constitu- 
tion for province. From palmetto log fort colo- 
nists repulse British attack on Charles Town Har- 
bor on June 28. 

1778 — Second state constitution adopted. 

1780 — British occupy Charles Town after siege from 
March 12 to May 12, General Benjamin Lincoln 
surrendering to Gen. Henry Clinton. British over- 
run state, but are defeated at IHngs Mountain, 
October 7. 

1781 — Carolinians defeat British at Cowpens, January 17. 

1782 — British evacuate Charles Tovn in December after 
137 engagements in South Carolina, largely with 
irregular forces led by men such as Francis Marion. 
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1783 — Charles Town renamed Charleston. 

1785 — College of Charleston established, first city college 
in America. 

1786 — Columbia chosen as state capital, state govern- 
ment finally moving there by 1787. 

1788 — South Carolina is eighth state to ratify Federal 
Constitution, May 23; draft of constitution greatly 
influenced by South (Carolinian Charles Pinckney. 

1 800 — Santee Canal links Santee and Cooper rivers. 

1 801 — South Carolina College (now U. of South Carolina) 
chartered; opened in 1805. Legislature authorizes 
purchase of patent rights to Whitney cotton gin, 
thus increasing growing of cotton and use of slaves. 

1805 — “Up country” and “low country” compromise on 
representation in legislature, increasing state unity. 

1811 — State establishes free public school system. State 
sends John C. Calhoun to Congress; he leads drive 
to declare war on England, 1812. 

1832 — ^Legislature passes Ordinance of Nulhfication, 
November 20. Carolina-born President Andrew 
Jackson orders fleet to South Carolina to enforce 
federal law, 1833. Calhoun settles dispute with 
Compromise of 1833. 

1833 — South Carolina Railroad opens between Charles- 
ton and Hamburg; its 136 miles of track is the 
longest passenger railway in the world at that time. 

1846 — William Gregg builds cotton mill at GraniteviUe; 
is model for South’s industrialization. Palmetto 
Regiment under Gen. Pierce M. Butler is first 
U.S. force to enter Mexico City in Mexican War. 

1 860 — South Carolina is first state to secede from Union; 
passes Oidinance of Secession on December 20, 

1 861 — Civil War begins with Confederate forces firing on 
Foi t Sumter in Charleston Harbor, April 12. 

1864 — Charleston is scene of first submarine warfare. 

1865 — Sherman’s army marches north through the state; 
Columbia is burned, February 17. 

1 868 — South Carolina readmitted to the Union, June 25. 

1876 — Gen. Wade Hampton elected governor, restoring 
state government to local control. But Recon- 
struction governor refuses to surrender authority 
until 1877 when President Hayes orders federal 
troops to evacuate the state. 

1886 — ^Farmers’ movement to secure rights for small fann- 
ers launched, culminating in election of Benjanun 
R. Tillman as governor in 1890. 

1 895 — Present state constitution adopted. 

1930 — Saluda Dam on Saluda River completed. 

1935 — DuBose Heyward’s ‘Porgy and Bess’, drama of 
Charleston life, wins acclaim as first great U. S. 
folk opera; operatic score by George Gershwin. 

1937 — Laws controlling child labor adopted. 

1 938 — South Carolina passes first 40-hour work-week law 
for textile workers in the U. S. 

1942 — Santee-Cooper project for power and navigation 
completed. 

1948 — Gov. J. Strom Thurmond receives 39 electoral 
votes as States’ Rights presidential candidate. 

1949 — South Carolina legalizes divorce. 

1950 — Law passed requiring registration of all voters. 
Aiken County selected as site of H-bomb project. 

1951 — General Assembly ratifies amendment repealing 
poll tax. Sales tax (3%) passed to improve and 
equalize facilities for white and Negro schools. 

1952 — Multiple-purpose Clark Hill Dam on Savannah 
River completed; begins generating power, 1953. 

1954 — U S. Supreme Court bans public school segrega- 
tion in five cases, one involving South Carolina. 



SOUTH CAROLINA 


COUNTIES 


Arcadia 

2,554 

Abbeville 

22,456 

C3 

Ariail 

1,098 

Aiken 

53,137 

D4 

Arthur 

50 

Allendale 

11,773 

E6 

Ashepoo 

150 

Anderson 

90,664 

B 2 

Ashton 


Bamberg 

17,533 

P5 

Atkins 

50 

Barnwell 

17,266 

E5 

Awendaw 

75 

Beaufort 

26,993 

F7 

Aynor 

551 

Berkeley 

30,251 

G 5 

Badham 

118 

Calhoun 

14,753 

F4 

Baldock 

80 

Charleston 



Baldwin Mills 


164,856 

H6 


1,440 

Cherokee 

34,992 

D 1 

BaUentine 

150 

Chester 

32,597 

E2 

Bamberg 

2,954 

Chesterfield36,236 

G2 

Barnwell 

2,005 


Colleton 28,242 P 6 
Darlington 50,016 H 3 
DiUon 30,930 J3 
Dorchester 22,601 G 5 
Edgefield 16,591 D 4 
Fairfield 21,780 E 3 
Florence 79,710 H 3 
Georgetown 

31,762 J5 
GreenvUle 168,152 C 2 
Greenwood 41,628 C 3 
Hamplon 18,027 E 6 
Horry 59^820 ■J4 
Jasper io,995 E 6 
Kershaw 32,287 P 3 
Lancaster 37,071 p 2 
Laurens 46,974 D2 
J-®® 23,173 G 3 

^angton 44,279 E 4 
Manon 33,110 J 3 
Marlboro 31,766 H 2 
McCormick 9,577 C4 
Newberry 31,771 D 3 
Oconee 39,050 A 2 
Orangeburg 68,726 P 5 
ttokens 40,058 B2 
Kichland 142,565 P 3 
haluda 15,924 D 3 

„ ^ 150,349 D2 

bumter 57,634 G 4 

31,334 D 2 
Wrihamsburg 

43,807 H4 
71,596 E2 


York 


CITIES AND TOWNS 
Abbeville 5,395 0 3 
Adams Run 250' G 6 
Adamsburg i5o D 2 
150 J 4 
7,083 D 4 
, 800 G 4 

A P 2,474 E 5 

Allsbrook 200 K 3 
Anderson 19,770 B 2 

"■''Z II 
II 

Aragon MiiR 2 

No room 


Batesburg 

Bath 

Beaufort 

Belton 


B 2 
E3 
G6 
E5 
G3 
H5 
J3 
F5 
E5 

E2 
E3 
E5 
E5 
3,169 D4 
1,232 D 5 
5,081 
3,371 


Brogdon 

Brookgreen 

Brunson 

Bucksport 

Bucksville 

Buffalo 

Burgess 

Burnettowij 

Burton 

Cades 

Caesars Head 
Calhoun 
Calhoun Falls 


25 


F7 

C2 


Belton Mills 1,500 B 2 

Bennetts Point 73 G 6 

Bennettsville 

5,140 H2 

Bethera H 5 

Bethune 639 G 3 
Bingham 169 H 3 
Bishopville 3,076 G 3 
Blacksburg 2,056 D 1 

TT* O 

1,294 E 5 

74 E3 

183 F3 

153 H2 

J3 

474 F7 

400 E3 

408 H5 

75 B 4 

50 G 3 

E 1. 
857 F 5 

13 F 3 

100 C 3 


Blackstock 
Blackville 
Blair 
Blaney 
Blenheim 
Blue Brick 
Bluff ton 
Blythewood 
Bonneau 
Bordeaux 
Borden 

Bowling Green 
Bowman 
Boykin 
Bradley 
Branchville 1,353 F 5 
Bristow 50 H 3 


607 

800 


G4 
K4 
E6 
J4 
J4 

1,580 D 2 
200 J4 
578 *D 5 
275 F 7 


150 

16 


H4 
B 1 
B2 


Callison 

2,396 

50 

B 3 
C3 

Camden 

6,986 

F3 

Cameron 

630 

F4 

Campobello 

394 

C 1 

Canadys 

150 

F5 

Carlisle 

405 

D 2 

Carters ville 

96 

H 3 

CashviUe 

58 

C2 

Cassatt 

125 

G3 


Catawba 

150 

F2 

Cateechee 

650 

B2 

Cayce 

3,294 

E4 

Cedar Spr. 

1,500 

D 2 

Centenary 


J3 

Central 

1,263 

B2 

Chapin 

327 

E3 

Chappells 

199 

D 3 

Charleston 

70,174 

G 6 

Cheraw 

4,836 

H 2 

Cherokee Falls 

D 1 

Chesnee 

1,051 

D 1 

Chester 

6,893 

E2 

Chesterfield 

1,530 

G2 

Chisolm 

5 

F 6 

Claremont 


G4 

Clarks Hill 


C4 

Claussen 


H3 

Clearwater 

800 

D4 

Clemson 

1,204 

B 2 

Cleveland 

250 

C 1 

Clifton 

1,707 

D2 

Clinton 

7,168 

D 3 

Clio 

837 

H2 

Clover 

3,276 

E 1 

Colliers 

175 

C4 

COLUMBIA 


86,914 

F4 

Conestee 

Congaree 

750 

C2 

F4 

Field 

50 

Converse 

1,200 

D2 

Conway 

6,073 

J4 

Cooper 

200 

H4 

Coosawhatchie 

F6 

Cope 

209 

B5 

Cordesville 

450 

H 5 

Cordova 

175 

F5 

Coronaca 


C3 

Cottageville 

553 

G 6 

Coward 

500 

H 4 

Cowpens 

Crescent 

1,879 

D 1 

Beach 

540 

K4 

Creston 

75 

F4 

Crete 


B2 

CrocketvUle 

120 

E 6 

Cross 

85 

G 5 

Cross Anchor 350 

D2- 

Cross Hill 

543 

D 3 

Cross Keys 

250 

D 2 

Crow Creek 

40 

B 2 

Cummings 


E 6 

Dacus ville 

95 

B2 

Dale 

300 

F 6 

Dalzell 

209 

G3 

Darlington 

6,619 

H3 

Daufuskie Isl. 270 

F 7 

Davis Station 200 

G4 

Denmark 

2,814 

E5 

Dents 

1,000 

F3 

Dillon 

5,171 

J3 

Donalds 

332 

C3 

Dorchester 

350 

G 5 

Dovesville 

250 

H3 

Drake 

200 

H3 

Draj-ton 

1,228 

D2 

Due West 

1,033 

C 3 


Dunbar 

200 

H2 

Gray Courl 

479 

C2 

Dunbarton 

262 

D 5 

Grays- 

50 

E 6 

Duncan 

599 

C2 

Great Falls 

3,533 

F2 

Eadytown 

87. 

G5 

Greeleyville 600 

H4 

Early Branch 250 

F6 

Green Pond 

F6 

Easley 

6,316 

B2 

Green Sea 

500 

J3 

Eastover 

564 

F4 

Greenville 

58,161 

C2 

Eau Claire 

9,238 

E3 

Greenwood 13,806 

C3 

Ebenezer 

680 

E2 

Greer 

5,050 

C2 

Edgefield 

2,518 

C4 

Gresham 

150 

J4 

Edgemoor 

258 

E2 

Grover 

145 

F5 

Edisto Isl. 

2,500 

G6 

Gurley 

300 

J3 

Effingham 

200 

H3 

Hagood 

4 

F3 

Ehrhardt 

510 

E5 

Hamburg 


D 5 

Elko 

142 

E5 

Hamer 

500 

J3 

Ellenton 

746 

D 5 

Hampton 

2,007 

E 6 

EUiott 


G 3 

Hardee ville 

546 

E7 

EUoree 

1,127 

F4 

Harleyville 

483 

G5 

Enoree 

1,045 

D 2 

Harts ville 

5,658 

G3 

Estill 

1,659 

E 6 

Heath Springs 694 

F2 

Eureka 

50 

D 4 

Helena 


D 3 

Eureka Mills 1,990 

E 2 

Hemingway 

821 

J4 

Eutawville 

478 

G5 

Hendersonville 

F6 

Fair Play 

250 

A2 

Henry 

100 

J4 

Fairfax 

1,567 

E6 

Herbert 

25 

E2 

Fairforest 

800 

C 2 

Hickory 



Fairmont 

250 

D2 

Grove 

275 

E2 

Filbert 

200 

E 1 

Hilda 

304 

E5 

Fingerville 

400 

D 1 

Hiltonhead 

1,600 

F7 

Florence 

22,513 

H3 

Hodges 

275 

C3 

Floyd Dale 

100 

J3 

Holly Hill 

1,116 

G5 

Folly Beach 

800 

H 6 

Hollywood 

246 

G6 

Forest Acres 3,240 

F3 

Honea Path 2,840 

C3 

Foreston 


G4 

Honey Hill 

69 

H5 

Fork 

115 

J3 

Hopkins 

125 

F4 

Fork Shoals 

250 

C2 

Horatio 

50 

G3 

Fort Lawn 

216 

F2 

Huger 

500 

H5 

Fort Mill 

3,204 

F 1 

Hyman 

150 

H4 

Fort Motte 

350 

F4 

Industrial 



Fountain 



Mills 

1,868 

E2 

Inn 

1,325 

C2 

Inman 

1,514 

C 1 

Four Holes 

200 

G5 

Irrao 

281 

E3 

Frogmore 

200 

F7 

Islandton 

25 

F6 

Furman 

293 

E6 

Isle of Palms 1,379 

H6 

Gable 

90 

G4 

Iva 

1,164 

B 3 

Gadsden 


F4 

Jackson 

500 

D5 

Gaffney 

8,123 

D 1 

Jacksonboro 

150 

G6 

GaUvants 



Jalapa 

50 

D3 

Ferry 

150 

J3 

Jamestown 

1,100 

H5 

Garnett 

100 

E6 

Jamison 

75 

F4 

Gaston 

250 

E4 

Jedburg 

500 

G5 

Georgetown 

6,004 

J5 

Jefferson 

556 

G2 

Giant 


G5 

Jenkins ville 


E3 

Gifford 


E6 

Joanna 

1,730 

D3 

Gilbert 

172 

E4 

Jocassee 

25 

A2 

Gillisonville 

25 

E6 

Johns Island 5,000 

G6 

Givhans 

100 

G5 

Johnson-ville 

616 

J4 

Glendale 

1,244 

D 2 

Johnston 

1,426 

D4 

Glenn Springs 

D2 

Jonesville 

1,345 

D2 

Gluck 

1,634 

B3 

Jordan 

15 

G4 

Goldville 



Jordanville 

150 

J4 

(Joanna) 

1,730 

D 3 

Kathwood 

30 

D 5 

Goose Creek 

600 

H6 

Kelton 

90 

D 2 

Gossett Mills 

B 2 

Kershaw 

1,376 

G 2 

Govan 

109 

E5 

Killian 

SO 

F 3 

Gowens ville 

100 

C 1 

Kinards 


D 3 

Gramling 

200 

C 1 

Kings Creek 

140 

E 1 

Granitevdlle 3,362 

D4 

Kingsburg 

50 

H 4 


on map for name. 
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SOUTH CAROLINA — Continued 
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Here are leading products of the factories and farms of South 
Carolina. At left, an inspector checks bobbins of yam at an 
urion plant in Camden. The cotton picker, center, represents 




the most important agricultural crop. Tobacco, right, is sec- 
ond in importance. The farmer is planting seeds with a screen 
He covers them with a cloth for protection against frost 
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SOUTH CAROLINA 

in 1716. Then thej" levolted and made James Moore 
governor. In 1730 they persuaded George I to make 
South Carolina a rojml province. 

Under the crown the colon grew in piospeiity and 
population. Owners of the plantations built magnifi- 
cent country estates. Some of their gardens still 
lend charm to the “low country.” A cultured society 
developed and Charles Town became the center of 
gaiety, fashion, and the fine arts. Fine libraries, 
schools, and theaters were established. The hardy 
folk in the “up country” — land-hungry settlers from 
other colonies and German, Scotch-Irish, French 
Huguenot, and Swiss immigrants — raised rude log 
cabins, tended their herds, and tilled small farms. 

Heroes of Continental Days 
Among the men who represented South Carolina in 
the Continental Congress and left their mark on the 
state and the nation were Edward Rutledge, Thomas 
Lynch, Jr., Arthur Middleton, and Thomas Heyward, 
Jr., signers of the Declaration of Independence. 

The fiist state constitution, drafted in 1776, was 
temporary, pending settlement of the differences with 
England; but the second, adopted in 1778, declared 
the state independent of England. 

Colonel William Moultrie and his militia, in a fort 
of palmetto logs on Sullivan’s Island, repulsed the 
British fleet that brought Sir Henry Chnton’s army 
to attack Charles Town in 1776. When Clinton 
retuined in 1780, he found the state with little de- 
fense because its sons were fighting on other fronts. 
Colonel John Laurens and Col. Charles Cotesworth 
Pinckney, serving as aides to General Washington, 
hurried back, and Count Pulaski, the brave Polish 
leader, brought a small force. However, Charles Town 
fell, and the British gained control of the state. 
Greene and the Mountaineers Defeat Cornwallis 
For a time the patriot cause seemed lost, then three 
great leaders, Gen. Francis Marion, Gen. Andrew 
Pickens, and Gen. Thomas Sumter, drew about them 
groups made up chiefly of woodsmen from the “up 
countr}^” and captives escaped from parole. They 
were called Partisans and fought bitterly to free the 
state. The Continental Congress sent Gen. Horatio 
Gates and 1,400 troops to help, but they were de- 
feated by Cornwallis at Camden. Then Gen. Na- 
thanael Greene was put in command, and moun- 
taineeis from the whole Carolina and Virginia frontier 
joined in the great victory over the British at IQngs 
Mountain. One of the posts from which the British 
were driven was the splendid plantation home of Mrs. 
Rebecca Motte on the Congaiee River. When the 
Partisans told hlrs. Motte that they would have to 
burn the house to drive the enemy away, she handed 
them a bundle of fire airows to kindle the flame. 

Prosperity retuined early to this war-torn state. 
The cotton gm had been invented, and the “up 
country” people grew wealthy by raising cotton. The 
Santee Canal, many highways, and the first railroad 
(1833) were built to move the cotton crops. 

After the piedmont folk piotested that the plantere 
in the “low countiy” were controlling the govern- 


ment, the capital was moved from Chaileston (as it 
was called since 1783) to Columbia in 1786, during the 
term of Governor Moultrie (1785-87). Representa- 
tion in the legislature was changed to give the upland 
dwellers control in the senate. 

South Carolina in the Civil War 

In national affairs, two South Carolinians, John C. 
Calhoun and Robert Y. Hayne, led the faction that 
demanded states’ rights and fought also against high 
tariffs framed to protect Northern industries (see 
Calhoun). South Carolina declared the tariff la\\s 
of 1828 and 1832 null and threatened to secede from 
the Union if force was used to enforce them (see 
Jackson, Andrew). The state did secede in December 
1860, after Abraham Lincoln had been elected presi- 
dent, because the people thought he would free the 
Negro slaves whose labor in the cotton and rice fields 
meant Carohna’s prosperity. (See Civil War, Ameri- 
can.) South Carolina troops opened the war by filing 
on Fort Sumter, held by a Federal force. A power in 
the Confederacy, the state gave freely of men and 
money during the long years of war. Its capital 
was burned and miles of countryside were laid waste 
by General Sherman’s troops in 1865 (see Sherman). 

The years of Reconstruction were as bitter as those 
of war, with “carpetbaggers” — politicians from the 
Northern states — and newly enfranchised Negroes in 
power (see Reconstruction Period). But in 1876, the 
w'hite Democrats gained control and placed Gen. Wade 
Hampton in the governor’s chair. In 1895, after the 
Farmer’s Movement, which sought reforms favoring 
the upland farmers, had swept Gov. Benjamin R. Till- 
man into office, a new constitution set up property and 
literacy qualifications for voting. Divorce, which 
was prohibited by this constitution, was not legalized 
until 1949. 

The State’s Recent Progress 

Despite a disastrous earthquake in 1886 and a 
storm which cost more than 1,000 lives in 1893, South 
Carolina has developed steadily since Reconstruction 
days. Its farms were improved and now raise many 
new products. Cattle raising has become important. 
New textile mills led in development of manufactur- 
ing. Many New England textile plants moved to the 
South in the 1920’s. 

The state’s balmy climate, varied scenery, and his- 
toric spots still attract many visitors. The most 
popular tourist season is the mild winter and early 
spring, wdth its riot of blossoms in old gardens. 

Since about 1905 the growth of hydroelectric power 
in South Carolina has been rapid. In 1951 the state 
ranked eighth among the states in developed water 
power. The great Santee-Cooper Project includes the 
Santee Dam across the Santee River and the Pinopolis 
Dam off stream from the Cooper. On the Saluda River 
are the Saluda and Buzzard Roost dams. Forty miles 
southeast of Clark Hill Dam on the Savannali is the 
Savannah River Plant, an atomic energy project be- 
gun in 1950 for making tritium for hydrogen bombs. 
(See also chronolog 3 ' iii South Carolina Fact Sum- 
mary; United States, section “The South.”) 
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SOUTH DAKOTA, 

C OUTH DAKOTA. Except for a mountain- 
ous area as large as New Jersey in the 
southwest comer of the state, South Dakota 
is a vast rolling plain. The state is in that 
part of the huge Mississippi Vallej’^ which 
stretches from the Great Lakes to the Rock}’- 
Mountains. The yellow Missouri River cuts 
South Dakota into two nearly equal sections. 

It enters the state near the center of the 
northern boundary (just below the 46th par- 
allel) and then flows generally southeast 
to the Nebraska line. From there it flows 
almost directly east to form part of the 
southern boundar}’. 

For years South Dakota’s pioneers de- 
scribed their location as east or west of the 
“river.” The development of transportation 
and commimication — railroads, highways, 
and raral deliver}’ — ^helped to bind the two 
sections of the state more closely together. 

Yet the sections differ considerably in their 
surface features, history, and growth. 

The Eastern Part 

“East of the river” is rich prairie land 
like that of Iowa and Illinois. In this sec- 
tion of South Dakota, the water drains from 
north to south, in the valleys of the James 
and Big Sioux rivers. They finally flow into 
the larger, silt-heavy IN'Iissouri. 

This part of the state has excellent farm 
areas and almost as much annual rainfall as 
other parts of the Mississippi "i^alley to the 
east. Much of this land is nearly as valuable 
as that of Iowa, which adjoins the state on its lower 
eastern boundary. Here also are about four fifths 
of the state’s .59 cities and towns having a population 
of more than 1,000. 

The Western Section 

The “west of the river” section is a portion of the 
Great Plains. Here extensive level stretches of prairie 
are broken by clusters of low hills and cut by deep 
rannes of small rivers and creeks. Most of this section 
has no trees. 

Much of this part of the state is open countr}’-, a 
land of great ranches where thousands of cattle and 
sheep graze. In the central west is a sugar-beet rais- 
uig area. This was developed through the building 
of the Belle Fourche Dam on Owl Creek in Butte 
County in 1905-17. Water from the reservoir flows 
through 100,000 acres of once semiarid land. 

In the southwest are the Black Hills, which are real- 
‘.V mountains. They are densely forested except for 
their eastern edge. The summit of one of the “hiUs,” 
Harney Peak, is the highest elevation (7,242 feet) 
oast of the Rockies. About 10 miles east of this 
^ak is an odd rock formation called The Needles, 
fne scenic mountains, ridges, canyons, waterfall-s, 
otid highways attract thousands of sightseers ever}’ 
,'ear. To preserve these areas for visitors, the state 


the “SUNSHINE STATE 


J J 



In the center of Pierre stands the impressive State Capitol of South Dakota. 
It -was completed in 1910. The dome overlooks roUing prairie lands stretch- 
ing for miles into the distance. 

and national governments have set up many fine 
parks and monuments. 

Near Keystone in the Black Hills is the Mount 
Rushmore National Memorial, whose crest towers 
6,000 feet above sea level. This is a monument to the 
builders of the United States. Carved in granite are 
the heads of Washington, Jefferson, Lincoln, and 
Theodore Roosevelt. Their faces appear to look se- 
renely and confidently out over a nearby mountain 
and valley. This work was begun in 1927 by the 
noted sculptor Gutzon Borglum. After his death 
in 1941, the task was completed by his son, Lincoln 
Borglum. Some idea of the size of these sculptures can 
be gained from the fact that the faces are carved in 
the proportion of men 465 feet tall. 

Between the Black HiUs and the MTiite River lie the 
famous Bad Lands. They extend along the north- 
west side of the river for 120 miles and var}’- in width 
from 30 to 50 miles. Here, ages ago, was a prehistoric 
salt sea, which had streams flowing into it but no 
outlet. The bottom of this inland sea became a sand- 
stone plain which was then deeply eroded. Today the 
Bad Lands are a lab}Tinth of tall columns and 
pinnacles and strange toadstoollike rock tables. Al- 
most the only vegetation is buffalo grass or “blue 
stem.” The harsh colors of these rock formations con- 
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A STATE OF FARMS AND PLAINS 



The Missouri River divides South Dakota into two nearly equal parts. East of the river is a vast and gently 
rolling plain where corn and other grain crops are raised. Here also are most of the state’s cities and 
towns. West of the river is a high plain broken by fulls and mountains. Cattle and sheep graze here* 


trast vividly ■with 
the pale gray, 
cream, and rose 
of the surround- 
ing clay-covered 
surfaces. 

Located a great 
distance from 
either ocean, South 
Dakota has a con- 
tinental climate of 
extremes, with hot 
summers and cold 
winters. Prevailing 
northwest winds 
sweep across the 
state. The climate 
is somewhat mild- 
er in the Black Hills 
which help to shel- 
ter the aiea. 

First 

Settlements 

Pierre, the cap- 
ital, is almost ex- 
actly in the center 
of the state, on the Missouri River. Attracted by the 
reports of the Lewis and Clark expedition of 1804-6, 
the American Fur Company built a trading post 
at Pierre m 1832. But the city has not attained large 
size, despite being the seat of government and a 
natural gas and cattle center (see Pierre). 

Yankton and some neaiby settlements in southeast- 
ern South Dakota were started in the 1850’s. Their 
development was retarded, first by the Ci-vil War 
and then by Indian uprisings in the state. The 
Indians were led by Spotted Tail, Red Cloud, and 
Sitting Bull, duiing the peiiod 1862-76. 


A great reservation for the Sioux in the center of the 
state was once a little larger than the state of Maine. 
It long blocked the way for men fi om the east who 
had visions of the wealth to be gained in this fine cat- 
tle country. It seemed necessary to bieak up the res- 
ervation, and the white man has snipped and snipped 
— ^about 17,000 squaie miles once, and smaller tracts 
at other times — until now^ only a few hundred square 
miles, held in five scattered reseivations, remam to 
the Indians. The main one is the Pine Ridge reserva- 
tion, on the southwestern border of the state. Here 
Sitting Bull and his Sioux were placed after their last 
fierce outbreak in 1876. In all, 
about 30,000 Indians, mainly 
Sioux (or Dakotas), now live 
in the state. Once the area’s 
only inhabitants, Indians 
today make up only a very 
small part of the entiie popu- 
lation of the state. 

Gold Is Discovered 

In 1874 a surveying party 
for the Northern Pacific Rail- 
way w'ent into the Black Hills 
under the protection of Col. 
George A. Custei of the United 
States Army. Miners at that 
time discovered gold at French 
Creek, in the south part of 
the Hills, and later in the dis- 
trict now made famous by the 
gi eat Homestake Mine at Lead. 
The Indian cession of their 
right to the Black Hills coun- 
try in 1876 was marked by 

Continued on page SOS 


ONE SOURCE OF SOUTH DAKOTA’S WEALTH 



mined deep underground and brought to the surface. Then it is crushed, moved by conveyor 
belt, and processed step by step in the long low buildings. The end product is fine gold. 



South Dakota 

SOUTH DAKOTA (S.D.): Named for 
Indians, the Lakotas or Dakotas, 
meaning “friends” or “allies.” 
Nickname: “The Sunshine State,” for 
its weather; also, “Coyote State.” 
Seal: The steamboat symbolizes trans- 
portation; the smelter, mining; the 
plowman and cattle, farming. 

Moffo: Under God the People Rule. 

Flog: For description and illustration, see Flags. 

Flower: American pasque flower. Bird: Ring-necked 
pheasant. Tree: Black Hills spruce. Song: ‘Hail! South 
Dakota’; words, music by Deecort Hammitt. 

THE GOVERNMENT 

Copifal: Pierre (since 1889). 

Represenfafion in Congress: Senate, 2; 

House of Representatives, 2. Elec- 
toral votes, 4. 

Sfafe Legislature: Senators, 35; term, 

2 years. Representatives, 75; term, 

2 years. Convenes Tuesday after 
first Monday in January in the odd- 
numbered years. Session limit, 60 days. 

Constifufion: Adopted 1889. Proposed amendment must 
be (a) passed by a majority of elected members in each 
house of the legislature and (b) ratified by a majority 
voting on amendment at a popular election. 

Governor: Term, 2 yrs. Two consecutive terms allowed. 

Other Executive Officers: Lieut, governor, secy, of state, 
attorney general, auditor, treasurer, commissioner of 
school and public lands, superintendent of public in- 
I struction, all elected; terms, 2 years. Public utilities 
commissioners— 3; elected; term, 6 years. 

, Judiciary: Supreme court — 5 justices, nominated by dis- 
I tricts, but elected by entire state; term, 6 years. Cir- 
cuit courts — 12 districts; 20 judges elected; term, 4 
' years. County courts — 1 in each county; judge 
i elected; term, 2 years. 

Counfy: 64 organized counties, each governed by a board 
I of 3 or 5 commissioners; board elected; term, 4 years; 
i officers elected; term, 2 years. Also 4 unorganized 
; counties, each attached to an organized county for 
i purposes of government. 

Municipal; Cities may have commission or aldermanic 
) w of trustees govern incorporated towns. 

vofing Qualifications: Age, 21; residence in state, 1 year; 
) in county, 90 days; in district, 30 days. 




I 

t 




Transportation and communication 

Transportation: Railroads, 4,000 miles. First railroad, 
bioux City (Iowa) to Yankton, 1872. Rural roads, 
93,600 miles. Airports, 73. 

ommunication: Periodicals, 21. Newspapers, 180. First 
newspaper. The Democrat, Sioux Falls, 1859. Radio 
stations (AM and FM), 15; first station, WCAT, 
ttapid City, licensed May 9, 1922. Television sta- 
lons, 1; KELO-TV, Sioux Falls, began operation May 
1) 1953. Telephones, 166,000. Post offices, 539. 


Fact Summary 

the people and their land 

Population (1950 census) : 652,740 (rank among 48 states 
— 40th); urban, 33.2%; rural, 66.8%. Density: 8.5 
persons per square mile (rank — 41st state). 

Extent: Area, 77,047 square miles, including 511 square 
miles of water surface (15th state in size). 

Elevation: Highest, Harney Peak, 7,242 ft., near Oreville; 
lowest. Big Stone Lake, 962 ft., in northeastern S. D. 

Temperature (°F.): Average — annual, 46°; winter, 19°; 
spring, 45°; summer, 70°; fall, 48°. Lowest recorded, 
—58° (McIntosh, Feb. 17, 1936); highest recorded, 
120° (Gannvalley, July 5, 1936). 

Precipitotion: Average (inches) — annual, 19; vdnter, 
2; spring, 6; summer, 8; fall, 3. Varies from about 12 in 
northwest corner to about 26 in southeast. 

Natural Features: Missouri River flows from north to 
south through middle of state, dividing it roughly into 
two parts; rich prairie land lies east of river; plains 
broken by low hills, deep ravines lie west. Black Hills, 
with jagged ridges, canyons, forests, and waterfalls, 
lie in southwest. Principal rivers : Big Sioux, Cheyenne, 
Grand, James, Missouri, Moreau, White. 

Land Use: Cropland, 39%; nonforested pasture, 51%; 
forest, 4%; other (roads, parks, game refuges, 
wasteland, cities, etc.), 6%. 


CROPS 

PASTURE 

OTHER 
FOREST-^ 1 





Natural Resources: Agricultural — fertile, arable land of 
eastern section and ample rainfall in this region pro- 
duce high crop yield; western section well suited for 
stock grazing. Industrial — valuable deposits of gold, 
stone, clays, sand and gravel; forest land. Commercial — 
abundant wildlife, game, fish attract thousands of 
sports lovers. 


OCCUPATIONS AND PRODUCTS 
What the People Do to Earn a Living 



Major Industries and Occupations, 1 950 


Fields of Employment 

Number 

Employed 

Percentage 
of Total 
Employed 

Agriculture, forestry, and fishery . . 

98,229 

40.7 

Wholesale and retail trade 

Professional services (medical, le- 

42,977 

17.7 

gal, educational, etc.) 

21,317 

8.8 

Construction 

Transportation, communication, 

15,111 

6.2 

and other public utilities 

12,995 

5.4 

Manufacturing 

11,781 

4.9 

Government 

Personal services (hotel, domestic. 

9,543 

3.9 

laundering, etc.) 

9,512 

3.9 

Business and repair services 

6,856 

2.8 

Finance, insurance, and real estate 

4,935 

2.0 

Mining 

Amusement, recreation, and 

2,731 

1.1 

related services 

2,041 

0.8 

Workers not accounted for 

4.240 

1.8 

Total employed 

242,208 

100.0 
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What the People Produce 

A. Manufactured Goods (Rank among states — 45th) 
Value added by manufacture* (1952), $76,022,000 


Leading Industries in 1947 
(with Principal Products) 

Value AddedI 
by 

Manufacture 

Rank 

among 

States 

Food and Kindred Products 

$35,246,000 

35 

Meat packing; bakery products 



Printing and Publishing 

5,566,000 

41 

Newspapers 



Lumber and Products 

3,506,000 

42 

Machinery (except Electrical) . 

2,398,000 

39 


* For explanation of value added by manufacture, see Census. 



B. Farm Products (Rank among states — 19th) 
Total cash income (1951), $607,080,000 


Products 

Amount Produced 
(10-Year Average) 

Rank 

within 

State* 

Rank 

among 

Stalest 

Corn 

92,154,000 bu. 

1 

9 

Cattle 

614,555,000 lbs. 

2 

11 

Hogs 

569,780,000 lbs. 

3 

9 

Wheat 

41,358,000 bu. 

4 

9 

Oats 

86,060,000 bu. 

5 

5 

Milk 

767,000,000 qts. 

6 

21 

Barley 

32,982,000 bu. 

7 

4 


•Rank in dollar value tRank in units produced 


EDUCATION 

Public Schools: Elementary, 3,501; sec- 
ondary, 271 . Compulsory school age, 

7 through 15. State Board of Educa- 
tion consists of the superintendent 
of public instruction and 7 members 
appointed by governor for 7-yr. terms. 

State supt. of public instruction 
elected for 2-yr. term. School boards 
consisting of 5 members elected in each county or cen- 
tral high-school district for 3-yr. terms. County supte 
elected in each county for 2-yr. terms. City boards of 
education, elected by popular vote, appoint city supfs 

Private and Parochial Schools; 75. 

Colleges and Universities (accredited): Colleges, 16; 
junior colleges, 3. State-supported schools include 
the University of South Dakota, Vermillion; South 
Dakota State College, Brookings; School of Mines 
and Technolog 5 ', Rapid City; 4 teachers colleges— at 
Aberdeen, Madison, Spearfish, and Springfield. 

State Schools for the Handicapped: School for the Deaf, 
Sioux Falls; School for the Blind, Gary; School for 
the Feeble-minded, Redfield. 

Libraries: City and town public libraries, 58; independ- 
ent county libraries, 8. Free Library Commission re- 
sponsible for aid in developing library service. 

Outstanding Museums: Historical Society Museum, 
Pierre; Rapid City Indian Museum, Rapid City; 
Pettigrew Museum, Sioux Falls. 

CORRECTIONAL AND PENAL INSTITUTIONS 

South Dakota Training School, Plankinton; South Da- 
kota Penitentiary and Reformatory, Sioux Falls. 




C. Minerals (Fuels, Metals, and Stone) 
Annual value (1951), $29,658,000 
Rank among states — 35th 


Minerals (1951) 

1 Amount Produced 

Value 

Gold 

458.000 ozs. 

1.263.000 tons 

255.000 tons 

5.037.000 tons 

1 $16,034,000 

4.660.000 

2.923.000 

2.502.000 



Sand and gravel 


D. Trade 


Trade (1948) 

Sales 

Rank among States 

Wholesale 

$791,608,000 

36 

Retail 

622,192,000 

38 

Service 

33,895,000 

44 


STATE PARKS*t 

Custer — 70,000 acres of mountain beauty; granite spires 
along Needles Highway; Sylvan Lake (26) 

Farm Island — area in Missouri River near Pierre (16). 

Fisher Grove — near Redfield; early crossing used during 
stagecoach days preserved as historical marker (11). 

Hartford Beach — n.w. of Milbank; wooded park on Big 
Stone Lake; Indian mounds; first fur-trading post (10). 

Lake Herman — near Madison; named for Herman Luce, 
first white settler, whose log house still stands (33). 

Lake Hiddenwood — n. e. of Selby; forested area (7). 

Newton Hills — s. of Canton on Big Sioux River; for- 
ested hills, deep ravines; once bandit hideout (36) 

Oakwood Lakes — cluster of several forested lake areas; 
site of army fort (1862) at Little Round Lake (21). 

Roy Lake — nr. Lake City; wooded lake area; n. e. of (9). 

Union County — s. of Beresford; site of early land survey 
made soon after Dakota became a territory (37). 


LARGEST CITIES (1950 census) 

Sioux Falls (52,696): tri-state commercial and industrial 
center; meat packing and livestock marketing. 

Rapid City (25,310); eastern gateway to Black Hills; 

tourist center; livestock market; U. S. air base. 
Aberdeen (21,051) ; railroad center of fertile James River 
valley; in-transit stock feeding; machinery. 

Huron (12,788); food products; pheasant hunting. 
Watertown (12,699): agricultural marketing. 

Mitchell (12,123) : center of rich agricultural area. 
Brookings (7,764); hub of fertile agricultural region. 
Yankton (7,709): farm marketing; nurseries. 

Lead (6,422): gold mining and agricultural center. 

Pierre (5,715): state capital; farming, stock-raising area. 
Vermillion (5,337): Univ. of South Dakota; in farm area. 


STATE FOREST LAND*J 

Short Pine Hills (Harding Co.) — 17,000 acres (3, 4). 
Spearfish Deer Range (Lawrence Co.) — 5,000 acres (12)' 
(Tracts of scattered school lands throughout Black Hub 
total 38,000 acres.) 


NATIONAL PARK* 


Wind Cave — 27,886 acres in Black Hills; limestone caves, 
named for currents blowing through cavern's 
bison, a ntelope, elk, deer in wild-game preserve (29)' 


♦Numbers in parentheses are keyed to map _ , 

t Also 13 State Recreation Areas, 9 State Recreation Developni 
Areas, 19 State Co-operative Recreation Areas, and 12 Roao 

t Custer State Park includes 70,000 acres of forested iand, the school 
lands in Black Hills are too scattered to be located on map 
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national forests* 

Black Hills — 1,325,531 acres in state; total, 1,524,997 
acres in S. D. and Wyo.; hdqrs., Custer (28). 

Custer — ^77,826 acres in state; total, 1,274,395 acres in 
S. D. and Mont.; hdqrs., Billings, Mont. (1, 2). 

PLACES OF INTEREST* 

Annie D. Tallent Monument — near Custer; honors 1st 
white woman in Black Hills; she came with Gordon 
party (1874); Gordon Stockade (replica) nearby (25). 

Badlands National Monument — between White and 
Cheyenne rivers, near Interior; fantastic ridges, col- 
umns, ravines carved by erosion; large fossil beds (27). 

Corn Palace — Mitchell; only building of kind in world; 
car corn, grain sorghums, grasses cover walls; festival 
climaxes harvest season each year (31). 

Custer oldest town in Black Hills; situated on French 
Creek near spot where gold was first discovered; Log 
Cajjin Museum built by General Crook’s soldiers in 
875 exhibits relics associated with early history of 
area; stuffed animals, mineral specimens (25). 
cadwood — historic frontier mining town which cele- 
brates the days of ’76 each year; Adams Memorial Mu- 
Bas collection of mementos; Mount Moriah (“Boot 
o , ^ Cemetery includes graves of Wild Bill Hickok, 
Calamity Jane, Preacher Smith, Seth Bullock (13). 
evil s Gulch — Garretson; fantastic gorge with pink and 

Ptf ^’c.lls; seemingly bottomless crevices (34). ^ 

Sail Cycad National Monument — near Hot Springs; 
osailized fernlike plants from dinosaur age; not open 
® the public (30). 

erney Peak — near Custer; state’s highest point, 7,242 

^ loo kout station at summit (23). 

UmbeiB in parentheses are keyed to map. 


Homestake Mine — in Lead; largest producing gold mine 
in U. S.; in operation since 1877 (13). 

Jewel Cave National Monument— west of Custer; lime- 
stone chambers; fine calcite crystals on walls (24). 

Mount Rushmore National Memorial — near Keystone; 
heads of Washington, Jefferson, Theodore Roosevelt, 
and Lincoln carved into gigantic outcropping of granite 
(23). 

Norbeck Memorial — honors Sen. Peter Norbeck, a con- 
servationist; on Iron Mountain near Mount Rushmore; 
scenic drive and view (23). 

Old Fort Sisseton — near Eden; army post built in 1864 
during Indian troubles; near (9). 

Petrified Wood Park — Lemmon; petrified wood, fossils; 
miniature castle of petrified wood and grass (5). 

Pierre — State Capitol (1910); Soldiers’ and Sailors’ 
Memorial Hall (1930-32) houses Historical Museum; 
on display is lead plate buried by Vdrendrye expe- 
dition in 1743 and found in 1913 (see Pierre) (17). 

Rapid City— eastern Black Hills gateway; life-sized rep- 
licas of prehistoric animals in Dinosaur Park along 
Skyline Drive (22). 

Roosevelt Monument — Theodore Roosevelt memorial at 
top of Mt. Roosevelt; view of North Dakota, South 
Dakota, Wyoming, Montana from summit (13). 

Sitting Bull’s Grave— near Mobridge; South Dakotians 
raided gi-ave in North Dakota in 1953; northwest of (7). 

Yankton — capital of Dakota Territory, 1861-83; site 
of territorial capitol marked by bronze tablet (38). 

Projects of the Missouri River Basin Development Pro- 
gram include: Angostura Dam, southeast of (30); Fort 
Randall Dam and Gavins Point Dam, both west of 
(38); Oahe Dam, near (16); Pactola Dam, near (22); 
and Shadehill Dam (5) (see Missouri River). 
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THE PEOPLE BUILD THEIR STATE 

1699 — Pierre LeSueur, French trader, 
believed to have been in area 
around Sioux Falls. 

1743 — Frangois and Louis Joseph de 
la Vdrendrye claim Dakota 
region for French king; bury 
inscribed plate near Fort Pierre; 
plate found, 1913. 

1762 — France cedes Louisiana region to Spain; includes 
present South Dakota. 

1785 — Pierre Dorion, later a guide to Lewis and Clark, 
settles along James River; believed to have been 
first white resident in state. 

1 794 — Jean Baptiste Trudeau sets up trading post, builds 
first house in territory in present Charles Mix Co. 

1 800 — Ree (Ankara) Indians, harassed by Sioux, retreat 
northward, allowing Sioux to occupy region. Spain 
secretly returns Louisiana territory to France. 

1 803 — U. S. buys Louisiana territory from France. 

1604— Lewis and Clark Expedition explores Missouri Val- 
ley through South Dakota on way to Pacific coast. 

1 807 — First conflict between Indians and U. S. troops in 
Dakota region takes place on Grand River. 

181 1 — Wilson Price Hunt, fur trade agent for John Jacob 
Astor, explores northern Black Hills region. 

1812 — Manuel Lisa, New Orleans trader, builds Fort 
Manuel in present Corson County. 

1813 — Indians destroy Fort Manuel. Lisa sets up new 
post near Big Bend. Lisa also persuades Sioux to 
cease aiding British in War of 1812. 

1815 — U. S. signs peace treaty with Sioux at council at 
Portage des Sioux near Missouri River. 

1817 — Joseph la Framboise, French trader, establishes 
post at present Pierre; site considered oldest con- 
tinuously settled in state. 

1822 — Columbia Pur Company rebuilds La Framboise 
post as Fort Tecumseh. 

1 823 — Ree Indians attack Gen. William Ashley’s trading 
party at Grand River; Col. Henry Leavenworth’s 
campaign against Rees avenges this attack. 

1 828 — Astor’s American Fur Company absorbs Columbia 
Fur Company, dominates Dakota trade. 

1831 — Pierre Chouteau, Jr., sends his steamboat YeUorv- 
stone up the Missouri River into South Dakota. 

1 832 — American Fur Company builds Fort Pierre Chou- 
teau (now Pierre) to replace Fort Tecumseh. 

1838 — Joseph Nicollet, French scientist, and John C. 
Frdmont visit eastern South Dakota. 

1 854 — Nebraska Territory organized, outlining South Da- 
kota’s southern border; eastern boundary estab- 
lished, 1858, when Minnesota becomes a state. Set- 
tlers begin agitation for status as territory. 

1855 — U. S. government buys Fort Pierre. 

1858 — Yankton Sioux cede most of territory in south- 
eastern region between Missouri and Big Sioux 
rivers; territory settled in land rush, 1859; farms 
started near sites of Bon Homme, Yankton, and 
Vermillion. Provisional territorial government 
organized at Sioux Falls. 

1860 — Presbyterians organize first church in region at 
Vermillion. First schoolhouse in state built in 
Bon Homme County by public subscription. 

1861 — Dakota Territory organized March 2; includes 
what is now North and South Dakota and parts of 
Wyoming and Montana east of the Great Divide. 
President Lincoln names his physician. Dr. Wil- 
liam Jayne, the first territorial governor. 


1 862 — First territorial legislature meets at Yankton, the 
capital. In War of the Outbreak, Indians kill set- 
tlers near Sioux Falls; settlement is evacuated. 

1 864 — Montana Territory separated from Dakota Terri- 
tory; divided along present state boundary be- 
tween South Dakota and Montana. 

1 865 — First grasshopper plague strikes; worsfones come 
1872-77. Government orders road built from Cal- 
ifornia Trail near Fort Laramie, Wyo., through 
Powder River valley to gold mines in Montana 

1 866 — Sioux Chief Red Cloud resists survey of proposed 
road to Montana; Red Cloud War begins. Peace 
treaty signed, 1868. All territory west of Missouri 
River in Dakota area set up as great Sioux reserva- 
tion. Wyoming Territory separated from Dakota 
Territory along present border, July 25, 1868. 

1 874 — Custer Expedition discovers gold at French Creek 
in Black Hills, causing gold rush to area. 

1 876 — Indians attack white settlers coming illegally to 
Black Hills. Colonel Custer and his men killed in 
battle of Little Bighorn (in Montana). Sioux 
cede Black Hills region to United States. Moses 
Manuel locates Homestake gold lode. 

1 877 — Dakota land boom begins, covers 1877-85. 

1 879 — Settlers want Dakota Terr, divided into two states. 

1 881 — Yankton College founded, first college in Territory. 

1882 — University of Dakota opens at Vermillion; be- 
comes state university in 1889. 

1 883 — Bismarck becomes territorial capital. First consti- 
tutional convention held at Sioux Falls. Gen. 
William Beadle persuades Territory to sell school 
land for a minimum of $10 an acre. State College 
of Agriculture and Mechanic Arts founded at 
Brookings. 

1 889 — Congress establishes division of Territory into 
N orth and South Dakota. South Dakota admitted 
to Union, November 2; temporary capital, Pierre. 
Messiah War marks last Indian trouble in state; 
Sitting Bull killed; war ends with massacre of 

j Indians at Wounded Knee, Dec. 29, 1890. 

1 890 — Large areas of Sioux Reservation opened for white 
settlement; Sioux limited to five small sectors. 

1 898 — South Dakota is first state to adopt initiative and 
referendum. 

1 905 — Pierre selected over Mitchell as state capital; per- 
manent Capitol building dedicated in 1910. Belle 
Fourche Dam begun; work continued until 1917- 

1 9 1 5 — State Bank Guaranty Law passed ; creates fund to 
pay depositors of closed banks; later inoperative. 

1917 — Rural credits law permits landowners to borrow 
money from state government. 

1923 — Program begun for Missouri River at Rosebud, 
Chamberlain, Pierre, Forest City, and Mobridge. 

1927 — Mount Rushmore Memorial dedicated. Prp®- 
Coolidge makes Rapid City “summer Wine 
House.” . 

1933 — Gold price increase renews mining in Black Hibs. 
Dust storms begin; devastate farms until 1936. 

1934 — National Geographic Society-U. S. Army balloon 

Explorer makes first stratosphere ascent from 
Stratosphere Bowl, near Rapid City. . , 

1935 — Explorer II makes ascent from base near Bapi 
City; rises 72,395 feet in air, a record height. 

1947 — State permits women to serve on juries. ^ 

1952 — South Dakota bottomlands and towns, including 
Pierre, hit by worst Missouri River flood. 

1954 — Fort Randall Dam on Missouri River begins gen- 
erating power at signal from President Eisenliow er. 
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COUNTIES 


Aurora 5.020 
Beadle 21,082 
Bennett 3,396 
Bon Homme 9,440 
Brookings 17.851 
Brown 32,617 
Brule 6,076 


Buffalo 1,615 

Butte 8,161 

Campbell 4,046 

Charles Mix 15,558 
Clark 8,369 

Clay 10,993 

Codington 18,944 

Corson 6,168 

Custer 5,517 

Davison 16,522 

Day 12,294 

Deuel 7,689 

Dewey 4,968 

Douglas 5,636 

Edmunds 7,275 

Fall River 10,439 

Faulk 4,752 

Grant 10,233 


Gregory 

Haakon 

Hamlin 

Hand 

Hanson 

Harding 

Hughes 


Hutchinson 11 

TT__ ^ 


Hyde 
Jackson 
Jerauld 
Jones 
Kingsbury 
Lake 
Lawrence 
Lincoln 
Lyman 
^Iarshall 
McCook 
McPherson 
Meade 
Mellette 
Miner 
Minnehaha 
Moody 
Pennington 
Perkins 
Potter 
Roberts 
Sanborn 
Shannon 
Spink 
Stanley 
Sully 

Todd 

^pp 

Turner 
Bnion 
^al worth 
Washabaugl 


2.S 

1.1 

4,< 

2 .: 

9,i 

11,1 

16,( 

12.1 


11 


Yankton 

Zieback 


1.551 

16,804 

2,606 


M 6 
N 5 
F 7 
O 7 
R 5 
N 2 
L 6 
L 5 
B 4 
J 2 
M 7 
O 4 
P 8 
P4 
G 2 
B 6 
N 6 
O 3 
K 4 
G 3 
N 7 
L 3 
B 7 
L3 
R 3 
L7 
F 5 
P4 
L4 
O 6 
B 2 
J 5 
O 7 
K4 
F 6 
M 5 
H 6 
O 5 
P 5 
B 5 
R 7 
J 6 
O 2 
P 6 
L 2 
D 5 
H 6 
O 5 
R 6 
R 5 
C 6 
D 3 
J 3 
P 2 
N 5 
D 7 
N 4 
H 5 
J4 
H 7 
K 7 
P 7 
R 8 
J 3 

F 6 
P 7 
F 4 


cities and towns 


Aberdeen 

Academy 

Adelaide 


21,051 M 3 
20 M 7 
N 3 



s 

o 

Agar 

141 

J4 

Ahnberg 

3 

Po 

Akaska 

84 

J 3 

Albee 

75 

S 3 

Alcester 

585 

R 7 

Alexandria 

714 

O 6 

Allen 

130 

F 7 

Alpena 

426 

N 5 

Alsen 

22 

R 8 

Altamont 

76 

R 4 

Amherst 

70 

O 2 

Andover 

277 

O 3 

Appleby 

8 

R 4 

Ardmore 

107 

B 7 

Argonne 

25 

O 5 

Arlington 

1,096 

P 5 

Armour 

900 

N 7 

Arp an 

50 

B 4 

Artas 

172 

K 2 

Artesian 

429 

0 6 

Ashton 

222 

N 3 

Astoria 

206 

S 4 

Athboy 

2 

F 2 

Athol 

120 

M 3 

Aurora 

202 

R 5 

Avance 

10 

E 4 

Avon 

692 

N 8 

Badger 

180 

P 5 

Badnation 

3 

J 6 

Baltic 

255 

R 6 

Bancroft 

100 

O 4 

Barnard 

108 

N 2 

Batesland 

88 

E 7 

Bath 

90 

N 3 

Bear Butte 

50 

C 5 

Beardsley 

4 

0 7 

Beebe 

Belle 

4 

L 3 

Fourche 

3,540 

B 4 

Belvidere 

172 

G 6 

Bemis 

51 

R 4 

Benclare 

15 

R 6 

Bend 

5 

D 5 

Beresford 

1,686 

R 7 

Berton 

9 

P 5 

Betts 

5 

N 6 

Big Springs 
Big Stone 

21 

S 8 

City 

829 

S 3 

Bijou HUls 

35 

L 6 

Bison 

457 

E 2 

Bixby 

1 

D 3 

Black Hawk 

91 

C 5 

Blackpipe 


G 7 

Blue BeU 

4 

C 6 

Blue Range 


O 7 

Blunt 

423 

J 4 

Bonesteel 

485 

M 7 

Bonilla 

90 

N 4 


Booge 

Bovee 

Bowdle 

Box Elder 

Bradley 

Brandon 

Brandt 

Brave 

Brentford 

Bridger 

Bridge-water 

Bristol 

Britton 

Broadland 

Brookings 

Bruce 

Bryant 


10 

25 

788 

33 

226 

250 

211 

2 

132 

5 

748 

647 

1.430 

74 

7,764 

305 

624 


R 6 
M 7 
K3 
D 5 
O 3 
R 6 
R 4 
J 6 
N 3 
E 4 
P 6 
O 3 
O 2 
2S^ 4 
R 5 
R 5 
P4 


UTH DAKOTA 


Buffalo 

380 

B 2 

Danforth 

10 

M 5 

Freeman 

944 

O 7 

Buffalo Gap 

186 

C 6 

Dante 

140 

N 7 

Fruitdale 

70 

B 4 

Bullhead 

250 

G 2 

Dark Canyon 50 

C 5 

Fullerville 


P 8 

Bullock 

5 

B 2 

Date 

4 

D 3 

Fulton 

139 

O 6 

Burbank 

125 

R 8 

Davis 

153 

P7 

Gage 

2 

M 2 

Burdette 

6 

M 4 

De Grey 

6 

K5 

Galena 

10 

B 5 

Burdock 

7 

B 7 

De Smet 

1,180 

0 5 

Gallup 

6 

jST 3 

Burke 

829 

L7 

Deadwood 

3,288 

B 5 

Gannvalley 

101 

L5 

Burkmere 

10 

L3 

Deerfield 

38 

B 5 

Garden City 

282 

O 4 

Bushnell 

96 

R 5 

Dell Rapids 

1,650 

R 6 

Garretson 

745 

S 6 

Butler 

109 

O 3 

Delmont 

405 

N 7 

Gary 

558 

S 4 

Cadillac 

6 

H 2 

Dempster 

99 

R 4 

Gayville 

271 

P 8 

Camp Crook 

122 

B 2 

Denby 

5 

E 7 

Geddes 

502 

7 

Canistota 

687 

P 6 

Dewey 

40 

A6 

Gettysburg 

1,555 

K3 

Canning 


K 5 

Dimock 

120 

O 7 

Glad Talley 

20 

F 3 

Canova 

340 

O 6 

Dixon 

25 

L 7 

Glencross 

30 

H 3 

Canton 

2,530 

R 7 

Doland 

535 

N4 

Glen ham 

168 

J 2 

Capa 

49 

H 5 

Dolton 

93 

P 7 

Goodwin 

141 

R 4 

Caputa 

30 

D 5 

Dowling 

9 

F 5 

Gorman 

6 

K 4 

Carpenter 

75 

O 4 

Draper 

252 

J 6 

Govert 

10 

C 3 

Carter 

16 

J 7 

Dumont 

6 

B 5 

Greenfield 

22 

R 8 

Carthage 

458 

O 5 

Dupree 

438 

F3 

Greenway 


K 2 

Cash 

2 

D 2 

Duxbury 

5 

M 3 

Greenwood 

44 

Is 8 

Castle Rock 

11 

B 4 

Eagle 

11 

L6 

Gregory 

1,375 

L 7 

Castlewood 

498 

R 4 

Eagle Butte 

375 

G 3 

Gren-ville 

207 

O 3 

Cavour 

154 

N 5 

Eakin 


K4 

Gretna 

2 

L 3 

Cedar Canyon 3 

D3 

East Mobridge 51 

J 2 

Grosse 

4 

L 6 

Cedarbutte 

5 

H 6 

Eden 

149 

P 2 

Groton 

1,084 

N 3 

Center 

18 

P 6 

Edgemont 

1,158 

B 7 

Grover 

30 

P 4 

Center Point 

10 

P 7 

Edson 

10 

E 3 

Gustave 

2 

B 3 

Centerville 

1,053 

R 7 

Egan 

347 

R 6 

Hamill 

48 

K 6 

Central City 

218 

B 5 

Elk Mountain 

B 6 

Hammer 

77 

R 2 

Chalkbutte 

4 

D 4 

Elk Point 

1,367 

R 8 

Hanna 

12 

B 5 

Chamberlain 1,912 

L6 

Elkton 

657 

S 5 

Hanton 


P 4 

Chance 

16 

E3 

Ellin gson 

4 

D 2 

Harding 


B 3 

Chancellor 

193 

R 7 

Ellis 

21 

R 6 

Harrington 

3 

G 7 

Chelsea 

41 

M 3 

Elm Springs 

7 

D 5 

Harrisburg 

274 

R 7 

Cherry Creek 

140 

F 4 

Elmore 

8 

B 5 

Harrison 

88 

M 7 

Chester 

200 

R 6 

Elrod 

37 

O 4 

Harrold 

263 

K 4 

Cheyenne 



Emery 

480 

O 6 

Hartford 

592 

R 6 

Agency 

450 

J3 

Endlee 

3 

D 3 

Hartley 

1 

F 5 

Chilson 


B 7 

Englewood 

16 

B 5 

Hay Creek 


C 3 

Claire City 

109 

P 2 

Enning 

20 

E 4 

Haydraw 

5 

D 5 

Claremont 

236 

N 2 

Epiphany 

40 

O 6 

Hayes 

30 

H 4 

Clark 

1,471 

O 4 

Ersldne 

5 

B 7 

HajTi 

413 

P 4 

Clamo 

2 

P 6 

Erwin 

153 

P 5 

Hazel 

161 

P 4 

Clayton 

10 

O 7 

Esmond 

49 

O 5 

Hecla 

500 

N 2 

Clearfield 

31 

K 7 

Estelline 

760 

R 4 

Henry 

323 

P 4 

Clear Lake 

1.105 

R 4 

Ethan 

319 

N 6 

Heppner 

3 

B 7 

Coal Springs 

2 

F 3 

Eureka 

1,576 

K 2 

Hereford 

4 

D 5 

Colman 

509 

R 6 

Fairbum 

80 

C 6 

Hermosa 

123 

C 6 

Colome 

451 

K 7 

Fairfax 

301 

M 7 

Herr eld 

633 

K 2 

Colton 

521 

P 6 

Fairpoint 


D 4 

Herrick 

169 

L 7 

Columbia 

270 

N 2 

Fairview 

155 

R 7 

Hetland 

123 

P 5 

Conata 

50 

E 6 

Faith 

599 

E 4 

Hidden 



Conde 

409 

N 3 

Farmer 

114 

O 6 

Timber 

12 

J 7 

Cooper 

3 

E 4 

Farmingdale 

19 

D 6 

Highmore 

1,158 

L 4 

Corona 

191 

R 3 

Farwell 

13 

O 6 

Hiland 

5 

P 3 

Corsica 

551 

N 7 

Faulkton 

837 

M 3 

Hill City 

361 

B 6 

Corson 

49 

R 6 

Fedora 

125 

O 5 

Hilland 

. 5 

F 5 

Cotton-wood 

102 

F 6 

Femey 

100 

N 3 

HUlhead 

100 

O 2 

Crandall 

35 

O 3 

Firesteel 

110 

G 3 

Hillside 

14 

N 7 

Crandon 

10 

N 4 

Flandreau 

2,193 

R 5 

Hillsview 

68 

L2 

Craven 

1 

M 3 

Florence 

226 

P 3 

Hisega 

15 

C 5 

Creighton 

5 

E 5 

Foley 

5 

P4 

Hisle 

29 

F 7 

Cresbard 

235 

M 3 

Folsom 

2 

D 6 

Hitchcock 

227 

M 4 

Creston 

10 

D 6 

Forest City 

12 

J4 

Holabird 

30 

K 4 

Crocker 

72 

O 3 

Forestburg 

144 

N 5 

Holmqulst 

35 

O 3 

Crooks 

120 

R 6 

Fort Lookout 


K 6 

Hooker 

30 

R 7 

Crow Lake 

10 

il 6 

Fort Meade 

860 

C 5 

Hoover 

4 

C 3 

Custer 

2,017 

B 6 

Fort Pierre 

951 

H 5 

Hosmer 

533 

L 2 

Cuthbert 

14 

N 6 

Fort Thompson 


Hot Springs 

5,030 

C 7 

Dahlberg 

8 

P2 


225 

L5 

Houghton 

90 

N 2 

Dalesburg 

35 

P 8 

Frankfort 

331 

X4 

Hoven 

552 

K 3 

Dallas 

244 

K 7 

Franklin 

27 

P 6 

Howard 

1,251 

P 5 

Dalzell 

62 

E 5 

Frederick 

408 

N 2 

Howes 


E 4 
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SOUTH DAKOTA — Continued 


Hudson 

500 

R 7 

Huffton 

17 

N 2 

Humboldt 

450 

P 6 

Hurley 

474 

P 7 

Huron 12,788 

N 5 

Ideal 

10 

K 6 

Igloo 1,920 

B 7 

Imlay 

3 

E 6 

Interior 

126 

F 6 

Iona 

17 

L 6 

Ipswich 1,058 

L 3 

Irene 

374 

P 7 

Iroquois 

413 

O 5 

Isabel 

511 

G 3 

James 

8 

N 3 

Janousek 

Java 

433 

O 8 

K 3 

Jefferson 

466 

S 8 

Joe Creek 

56 

K 5 

Joubert 

20 

M 7 

Junius 

30 

P 6 

Kadoka 

584 

F 6 

Kampeska 

16 

P 4 

Karinen 

1 

B 2 

Kaylor 

175 

O 7 

Keldron 

10 

F 2 

Kenel 

129 

H 2 

Kennebec 

374 

K 6 

Keyapaha 

19 

J 7 

Keystone 

600 

C 6 

Kidder 

146 

O 2 

Kimball 

952 

M 6 

Kingsburg 

11 

0 8 

IClrley 

5 

G 4 

Kranzburg 

135 

R 4 

Kyle 

89 

E 7 

La Bolt 

164 

R 3 

La Plant 

100 

H 3 

Ladelle 

5 

N4 

Ladner 

10 

B 2 

Lake Andes 

1,851 

M 7 

■ City 

110 

O 2 

Norden 

373 

P 4 

' Preston 

957 

P 5 

Lakeport 

Lakeview 

16 

O 8 
H 7 

Lane 

145 

N 5 

Langford 

456 

O 2 

Lantry 

26 

G 3 

Lead 

6,422 

B 5 

Lebanon 

215 

K3 

Lemmon 

2,760 

E 2 

Lennox 

1,218 

R 7 

Leola 

772 

M2 

LestervUle 

192 

O 7 

Letcher 

291 

N 6 

Lightcap 

2 

G 2 

Lily 

139 

O 3 

Little Eagle 

575 

H 2 

Lodgepole 

30 

D 2 

Longlake 

175 

Li 2 

Longvalley 

10 

F 7 

Loomis 

67 

N 6 

Lower Brule 

162 

K 5 

Loivry 

70 

K3 

Loyal ton 

57 

L 3 

Lucas 

25 

Ij 7 

Ludlow 

6 

C 2 

Lyman 

16 

K 6 

Lyons 

77 

B 6 

Lyonville 

Madison 

5,153 

M 6 
P 6 

Mahto 

55 

92 

Manchester 

40 

0 6 

Manderson 

110 

I) 7 

n. K 


Manila 


Mansfield 

200 

M3 

Mapleleaf 


H 2 

Marcus 

11 

E 4 

Marion 

794 

P 7 

Marlow 

8 

P 2 

Martin 

989 

F 7 

Marty 

600 

N 8 

Marvin 

110 

R 3 

Mason 

1 

B 3 

Mathews 


P5 

Maurine 

11 

E 3 

McCook 

300 

S 8 

McIntosh 

628 

G 2 

McLaughlin 

713 

H 2 

Meadow 

37 

E 2 

Meckling 

111 

R 8 

Melham 


O 4 

Mellette 

250 

N 3 

Menno 

868 

P 7 

Midland 

387 

G 5 

Midway 

15 

P 7 

MUbank 

2,982 

R 3 

Miles ville 

19 

F 5 

Millboro 

33 

K 7 

Miller 

1,916 

L 4 

Milltotvn 

39 

O 7 

Mina 

46 

M 3 

Minnekahta 

6 

B 7 

Miranda 

79 

M 4 

Mission 

388 

H 7 

Mission Hill 

169 

P 8 

Mission Ridge 2 

H 4 

Mitchell 

12,123 

N 6 

Mobrldge 

3,753 

J 2 

Moenville 

4 

G 5 

Monroe 

160 

P 7 

Montrose 

448 

P 6 

Moon 

4 

B 6 

Morefield 

7 

R 6 

Moritz 

16 

S 4 

Morristown 

190 

F 2 

Mosher 

18 

J 7 

Mossman 

7 

H 3 

Mound City 

177 

K 2 

Mount 



Vernon 

387 

N 6 

Mud Butte 

16 

D 4 

Murdo 

739 

H 6 

Murphy 

10 

C 5 

Mystic 

40 

B 5 

Nahant 


B 5 

Nahon 

4 

N 3 

Nansen 

2 

O 5 

Naples 

62 

O 4 

Nemo 

100 

B 5 

New Efi^gton 367 

R 2 

New Holland 125 

M 7 

New Underwood 



268 

D 5 

New Witten 

198 

K 7 

Newark 

80 

O 2 

Newell 

784 

C 4 

Nisland 

216 

C 4 

Nora 

10 

R 8 

Norbeck 

16 

L 3 

Norris 

111 

G 7 

N. Sioux City 300 

R 8 

Northville 

220 

M 3 

Nowlin 

20 

G 5 

Nunda 

102 

P 5 

Oacoma 

231 

L 6 

Oahe 

32 

J 5 

Oelrichs 

168 

C 7 

Oglala 


D 7 

Okaton 

137 

H 6 

Okobojo 

2 

J 4 


Okreek 

260 

J 7 

Oldham 

349 

P 5 

Olivet 

202 

O 7 

Onaka 

158 

L3 

Onlda 

822 

K 4 

Opal 

50 

D 4 

Oral 

100 

C 7 

Ordway 

6 

N 2 

Oreville 


B 6 

Orient 

206 

L4 

Ortley 

144 

P3 

Osceola 

37 

05 

Ottumwa 

4 

G 5 

Owanka 

50 

D 5 

Pactola 

85 

C 5 

Parade 

8 

G 3 

Parker 

1,148 

P 7 

Parkston 

1,354 

O 7 

Parmelee 

116 

G 7 

Patricia 

10 

G 7 

Paxton 

11 

L 7 

Pedro 

19 

E'5 

Peever 

221 

R 2 

Perkins 

14 

O 8 

Philip 

810 

F 5 

Plckstown 

2,217 

M 7 

Piedmont 

200 

C 5 

Pierpont 

326 

0 3 

PIERRE 

5,715 

J 5 

Pine Ridge 

2,000 

E 7 

Plain view 

7 

E 4 

Plana 

15 

N 2 

Plankinton 

754 

N 6 

Platte 

1,069 

M 7 

Poinsette 

50 

P4 

Pollock 

395 

J 2 

Porcupine 

25 

E 7 

Potato Creek 

8 

F 6 

Powell 

15 

G 5 

Presho 

712 

J 6 

Pringle 

193 

B 6 

Promise 

7 

H 3 

Provo 

100 

B 7 

Pukwana 

302 

L6 

Putney 

14 

N 2 

Quinn 

214 

E 5 

Ralph 

2 

C 2 

Ramona 

278 

P 5 

Randolph 

29 

N 3 

Rapid City 

25,310 

C 5 

RauviUe 

8 

P 3 

Ravinla 

200 

N 7 

Raymond 

174 

O 4 

Redelm 

6 

F 3 

Redfern 


B 5 

Redfield 

2,655 

N 4 

Redig 

10 

C 3 

Redowl 

11 

D 4 

Ree Heights 

254 

L 4 

Reliance 

215 

K 6 

Renner 

99 

B 6 

Reva 

6 

C 2 

RevUlo 

249 

R 3 

Richland 

30 

R 8 

Richmond 

7 

M 2 

Rldgeview 

60 

H 3 

Robey 

100 

M 6 

Rochford 

50 

B 5 

Rockerville 

30 

C 6 

Rockham 

113 

M 4 

Rockyford 

11 

E 7 

Roseoe 

726 

L3 

Rosebud 


H 7 

Rosholt 

387 

R 2 

Rosy In 

222 

P 2 

Boswell 

69 

O 6 


Roubaix 


B 5 

Rouseau 

•41 

K5 

Rowena 

70 

R 6 

Rudolph 

4 

N 3 

Rumford 

8 

B 7 

Running Water 23 

O 8 

Rutland 

100 

P 5 

Saint Charles 

50 

L 7 

Saint Francis 

241 

H 7 

Saint Lawrence 261 

M 4 

Saint Onge 

104 

B 4 

Salem 

1,119 

P 6 

Sanator 

251 

B 6 

Sansarc 

4 

H 5 

Savoy 

16 

B 5 

Scenic 

75 

D 6 

Scotland 

1,188 

O 7 

Selby 

706 

J3 

Seneca 

204 

L3 

Shadehill 

21 

E 2 

Sheridan 

8 

C 5 

Sherman 

120 

S 6 

Shlndler 

50 

R 7 

Silver City 

35 

B 5 

Sinai 

181 

P 5 

Sioux Falls 52,696 

R 6 

Sisseton 

2,871 

R 2 

Smithmck 

100 

C 7 

Sorum 

3 

D 3 

South Shore 

269 

P 3 

South Sioux 
Falls 

1,586 

R 6 

Spain 


O 2 

Spearfish 

2,755 

B 5 

Spencer 

552 

O 6 

Spink 

41 

R 8 

Spottswood 


M 4 

Springfield 

801 

N 8 

Stamford 

10 

G 6 

Stephan 

150 

K5 

Stickney 

388 

M 6 

Stockholm 

114 

R 3 

Stoneville 

5 

D 4 

Storla 

36 

M 6 

Strandburg 

144 

R 3 

Stratford 

164 

N3 

Strool 

75 

D 3 

Sturgis 

3,471 

B 5 

Sulphur 

3 

D 4 

Summit 

431 

P 3 

Swett 

12 

E 7 

Sylvan Lake 


B 6 

Tabor 

373 

O 8 

Tacoma Park 

15 

N 2 

Tea 

151 

R 7 

Templeton 

5 

M 5 

Terry 

70 

B 5 

Thomas 

37 

P4 

Thunder Hawk 82 

F 2 

Tilford 

85 

C 5 

Tnnber Lake 

552 

H 3 

Tinton 

10 

A 5 

Tolstoy 

180 

K 3 

Toronto 

322 

R 4 

Trail City 

200 

H3 

Trent 

213 

R 6 

Tripp 

913 

N 7 

Trojan 

200 

B 5 

Troy 

44 

R 3 

Tulare 

212 

N 4 

Turton 

201 

N 3 

TuthlU 

50 

G 7 

Twin Brooks 

113 

R 3 

Tyndall 

1,292 

O 8 

Union Center 

10 

D 4 

Unltyvllle 

85 

P 6 


Utica 

Vale 

Valley Springs 

Van Metre 

Vayland 

Veblen 

Verdon 

Vermillion 6 

Vetal 

Viborg 

Victor 

Vienna 

Viewfleld 

Vilas 

Virgil 

Vivian 

Volga 

Volin 

Wagner 1 
Wakonda 
Wakpala 
Walker 
Wall 
Wallace 
Wanamaker 
Wanblee 
Ward 
Warner 
Wasta 
Watauga 
Watertown 12, 
Waubay 
Waverly 
Webster 
Wecota 
Wendte 
Wentworth 
Wesslngton 
Wessington 
Springs 
West Britton 
West Carlock 
Westerville 
Westover 
Westport 
Weta 
Wetonka 
Wewela 
White 
White Butte 
White Lake 
White Owl 
White River 
White Rock 
Whltedeer 
Whitehorse 
Whitewood 
Whitlocks 
Crossing 
WiUett 
Willow Lake 
Wllmot 
Winfred 
Winner 3. 

Wlnship 
Wist 
Witten 
Wolsey 
Wood 

Woonsocket li 

Worthing 
Wounded Knee 
Yale 

Yankton *» 

Zell 

Zeona 


84 P 8 
152 0 4 
389 SG 
10 H 5 
24 M 5 
476 P2 

34 N 3 
,337 R8 

38 G 7 
644 P 7 

35 R 2 
306 0 4 

3 D5 
71 0 6 
124 N 5 
250 J 6 
578 R5 
197 P8 
,528 N7 
454 P7 
350 H2 
27 G 2 
556 E 6 
188 P3 

5 G7 
325 F6 

96 B5 

115 M3 
144 D 5 

96 G 2 
,699 P4 
879 P3 
50 R 3 
,503 P 3 
40 L3 
40 H 5 
270 R6 
467 MS 

,453 M 5 
02 
3 L7 
17 P8 
2 H6 

116 M 2 
F6 

115 M 2 
29 K 7 
525 R5 
154 E2 
395 M 6 
19 E 4 
465 H 6 
133 R2 
F2 
67 H 3 
304 B5 

23 J3 
B2 
484 0 4 
590 R 3 
171 P6 
,252 K5' 

6 M2 
8 P2 

J7 
391 N 5 
260 J fi 

,051 N 5 
272 B2 
150 D 7 
164 0 5 
709 P 3 
95 M4 
2 D3 


[ 304 ] 



305 


SOUTH DAKOTA 


many bloody battles. Most famous was the 
massacre of Custer and his men in the Little Big- 
horn country in nearby Montana. {See also 
Indians; Montana.) 

For ten years after the discovery of gold, 
stagecoaches and wagons were the chief means 
of transportation in the Black Hills. Then in 
1885 the Chicago and Northwestern Railway 
extended its line northward from Chadron, Neb., 
to Buffalo Gap. From here stage lines carried 
mail, provisions, and prospectors to new gold 
strikes. Deadwood boomed as a mining town. 

Such colorful characters as Wild Bill Hickok 
and Calamity Jane lived here. It was also the 
reputed home of Deadwood Dick, fictitious hero 
of dime novels. 

The Horaestake Mine is now the largest pro- 
ducing gold mine in the United States. Crushed 
ore is shipped to nearby Lead for processing. 

Gold is also mined in small quantities elsewhere 
in the Black Hills. Its annual production is 
about one half of all South Dakota minerals. 

The second mineral in value is stone. It is 
mined chiefly in the Black Hills and in the east. 

Other products mined are sand and gravel, clays, 
feldspar, silver, beryllium concentrate, lignite 
coal, lead, mica, natural gas, tantalum concen- 
trate, zinc, cement, lime, and lithium minerals. 

Agricultural Wealth 

South Dakota is essentially a farm state. 

^lore of its people are engaged in farming than 
in any other occupation. The annual income from 
farm products is many times greater than all its 
manufactures and minerals combined. Corn is 
the leading crop. Most of it is used on the farms 
as feed for South Dakota's cattle and hogs. The 
state is also an important producer of other 
grains such as wheat, oats, and barley. 

The population of South Dakota is predominantly 
niral. Only six cities have more than 10,000 inhab- 
itants — Sioux Falls, Rapid City, Aberdeen, Huron, 
Watertown, and Mitchell. They are trading centers 
for near-by farm areas. Their chief industries are those 
that process farm products, especially meat packing 

A REMINDER OF INDIAN WARS 

r — - . 


A SOUTH DAKOTA SCENIC HIGHWAY 



IN THE NINETIES 


L_ 


0 Bm (Colonercody), Gen.' Nelson A. MifeT, Capt. Frank Baldwin, and Capt. Marion P. Mans 
view a hostile Indian camp near Pme Kidge, S. n. 


This tunnel on the picturesque Needles Highway was blasted through 
solid rock. Every year thousands of touring visitors view this and many 
other curious rock formations in Custer State Park in the Black Hills. 

and butter making. Other South Dakota communities 
started years ago as fur-trading posts. 

Most of the early explorers sought to buy furs from 
the Indians (for territorial history, see North Dakota). 
In 1811 Wilson Price Hunt and his men pushed up 
the Missouri and then the Grand River. They were 

on the way west to 
open John Jacob 
Astor’s great trad- 
ing post at the 
mouth of the Co- 
lumbia River. As- 
tor’s chief rival for 
the fur trade with 
the Indians in the 
Dakotas was the ex- 
plorer Manuel Lisa. 

Lisa’s influence 
with the Indians 
was so great that 
he was able to bring 
the Sioux back 
home from the 
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siege of Fort Meigs, 

Ohio, where they 
were aiding the 
British in the War 
of 1812. 

Hardships of the 
Early Settlers 

Settlers came 
slowly at first into 
this Indian countr}". 

Pioneers following 
the luie of the 
rich farm lands en- 
tered the country 
in ox-drawn prairie 
schooners or on 
liver boats which 
plied fai up the 
streams to rolling 
plains and beckon- 
ing hills. 

Hardship was 
sometimes followed 
by tragedy when 
these brave settlers 
weie diiven away or 
massacred by In- 
dians, their live- 
stock slaughtered and their homes burned. More peace- 
ful times, after the coming of the lailway and the dis- 
covery of gold in the Black Hills by Colonel Custer’s 
expedition, brought settlers during the "Great Dakota 
Boom" from 1877 to 1885. Yankton, the site of a 
Yankton Indian village, was established as a perma- 
nent trading post in 1858. It was the capital of Da- 
kota Teriitoiy until 1883. Scandinavians, Germans, 
and Russians joined with easteineis and helped to 
open up the territory. Today foreign born make up 
only a small portion of the population; a larger 


number aie of foN 
eign-born or mixed 
parentage. 

The pioneers took 
up homesteads or 
bought farms from 
the land comjianies 
and began budding 
their one-room 
homes and tilling 
the soil. 

Grueling hard- 
ships faced them. 
First there were In- 
dian troubles, then 
six years of grass- 
hopper plague, end- 
ing in 1876. The 
early autumn snows 
of 1880 were fol- 
lowed by the spring 
floods of 1881. Next 
came the raging bliz- 
zard of 1883 and 
finally searing 
droughts. Farming 
methods which had 
been successful in 
the settleis’ foreign homes failed on the prairie. 
Some gave up the stiuggle, but most of these hardy 
folk learned the ways of the new land and built 
prospeious faims. 

The School System of South Dakota 
The early settleis desiied educational and religious 
advantages for their families The government had 
set aside two sections of each township for a terri- 
torial school fund. In 1879 it wms rumoied that specu- 
lators were to buy this land cheaply. Public-spir- 
ited citizens fought the sacrifice of school lands 


WHERE HISTORY HAS BEEN CARVED IN STONE 



Mount Rushmpre National Memorial stands in South Dakota’s Black HiUs near 
Keystone. This “shrine to democracy” is a monument to the buildmg of Amer- 
ica. It is a colossal sculpture carved by Gutzon and Lincoln Borglnm from 
the granite face of Mount Rushmore, 6,000 feet high. Giant busts (left to 
right) of Washington, Jefferson, Theodore Roosevelt, and Lmcoln commem- 
orate the foundmg, expansion, unification, and preservation of the nation. 
Each face is about 60 feet high. The faces can be distinguished from a dis- 
tance of about 17 miles. The work is the largest sculpture ever carved. 


I RANGE 



A eeneratiOT ago herds of cattle everywhere roamed the open range in the western part of South Dakota, hut now herds as lar?® 
this one, brought to water in the Bad River near Pierre, are not so common. The range has been broken up by settlement, ana wv 
homesteader’s fence has long smce restrained the cowboy and his herds. 
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and started a movement to divide Dakota territorj- 
into two states. General W. H. H. Beadle, the terri- 
torial superintendent of public instruction, protected 
the educational interests. He made certain that the 
constitution of the new state and the act of Congress 
admitting the state to the Union in 1889 forbade the 
school lands to be sold for less than SIO an acre. 

Dr. Joseph Ward organized Yankton Academy in 
1872. In 1881 he founded Yankton College, the first 
college in Dakota territory. The University of South 
Dakota at VermUlion was created in the territor3’^ in 
1862 and opened in 1882. South Dakota State College 
of Agriculture and Mechanic Arts at Brookings was 
founded in 1883. The South Dakota School of Mines 
and Technology was established at Rapid City in 1887. 

Private schools in the state besides Yankton Col- 
lege are Huron College at Huron, Dakota Wesleyan 
University at Mitchell, and Sioux Falls College and 
Augustana College at Sioux Falls. 


SOUTHWEST 

Monej^ from sale or lease of public lands is used 
for public schools. Few states have a smaller pro- 
portion of illiteracy. South Dakota was the first 
state to adopt initiative and referendum (1898). 

Missouri River Basin Project 
South Dakota is part of the vast development pro- 
gram in the ^Missouri River basin (see Missouri River). 
Ten states will benefit by power, irrigation, and 
flood control. The Missouri River’s worst flood in 
1952 showed the urgent need for flood control. 

Four great dams will be on the Missouri in South 
Dakota. Oahe will back up the river from near the 
capital into North Dakota. Gavins Point Dam neai' 
Yankton is under way. Big Bend Dam is also proposed 
near Chamberlain. Fort Randall, one of the w'orld’s 
earth-fill dams, is near the Nebraska line. It began 
producing power in 1954. (See also chronology in 
South Dakota Fact vSummary; United States, sections 
“North Central Plains” and “Great Plains.”) 


How SPAIN WON and LOST the AMERICAN SOUTHWEST 



Something of the spirit of the great Southwest, its wide expanses of sky, the natural ruggedness of its beauty, and the 
romantic character of its pasti has been captured in this scene from the Universal photoplay, Crimson Days • 


^OUTHWEST, American. El Camino Real (The 
Eng’s Highway) extends from the great warm 
harbor at San Diego to the bluff on the peninsula 
that overlooks the Golden Gate of San Francisco Bay. 
Threaded along its course, the walls of adobe missions 
still stand. These are reminders of the day when there 
Was a “golden age” in California, and when Francis- 
can friars, risking their lives, carried the gospel to the 
farthest frontiers of this great stretch of land called 
Aew Spain. 

In the year in which the Continental Congress in 
Philadelphia (1776) declared the independence of the 
colonies from England, the Spanish thrust reached its 
^st outpost in the mission and presidio (fort) of San 
rancisco. No one knew that the empire of Spain was 
Jicar the end of its greatness, and that in the hall of 
® State House in Philadelphia was beginning an 
empire marked by destiny to drive the Spanish south 
® the Rio Grande and the Sierra Nevada. 


YTien Antonio de Mendoza came out in 1535 as 
first viceroy of New Spain, the northern borders of his 
domain extended to two great deserts. Through one 
of these the Rio Grande wandered to the Gulf of 
Mexico. Along the northern and western sides of 
the other the Colorado cut its way dowm from the 
high Rockies to sea level on the Gulf of California. 
For more than 200 years Spain took little interest in 
this land to the north, planting a few small villages 
where there was water and collecting information 
about the country beyond the border. De Soto, Cabeza 
de Vaca, Coronado, and Cabrillo, in a few years after 
the vice-royalty was set up, looked over the land and 
brought home discouraging reports of its value. 

From the wanderings of Cabeza de Vaca along the 
northern shore of the Gulf of Alexico came rumors 
told by Indians of cities of gold somewhere in the 
interior. These could not be verified, j^et they kindled 
the hope of discovering mines like those of Ale.xico 



SOUTHWEST 


308 


and Peru. De Soto (1539-42) tramped from Florida 
to the Mississippi in a vain search for easy wealth. 
Coronado, from a port on the west coast of Mexico, 
made a journey (1540-41) around the Sonora Desert 
and the valley of the Rio Grande, and continued east 
into central Kansas, with the golden cities always just 
a day’s march ahead. Cabrillo (1542), lured by the 
tales, sailed northward, found at San Diego a harbor, 
but never reached 
the fabled cities. 

(See America ) 

In the years that 
followed the 
northern frontier 
was left to casual 
explorers and in- 
domitable mis- 
sionaries, while 
the greater folk 
of Spain devoted 
their time and 
labor to regions 
where profit was 
certain to be found. 

The seemingly 
endless trail to the 
northwest began 
at Vera Cruz and 
was soon well 
marked across un- 
healthful flats and 
up slopes as far as 
Mexico City. From 
the capital city, 
the trail pushed 
northward, becoming as it advanced less and less 
easy for the rough bullock carts that carried freight. 

Half a century after the grand tour of Coronado, a 
colony was founded in the upper vaUey of the Rio 
Grande, at the northern end of the main highway. 
Here the river, which rises in the Rockies, flows south- 
ward between two parallel ranges of mountains, with 
fertile grassy plains on either side. This is New Mexico. 
Santa Fe, founded in 1609, where a few ranchers, 
priests, and soldiers lived, had almost no contact with 
the outside world, until Zebulon Montgomery Pilte 
wandered along in 1807. In 1821 overland trade with 
the Missouri border brought the settlements into 
touch with the United States. 

Trails in the Wilderness 

East and west from the main road, branches turned 
off to other outposts. One of them crossed the Rio 
Grande at the mission of San Juan Bautista, leading 
to the French station at Natchitoches on the Red 
River. San Antonio, founded in 1718, became a center 
for sparse occupation of the plains of eastern Texas. 
The other branch road swung westward to the valley 
of the Gila River and the Gulf of California. 

While the Texas stations were being planted to the 
east Jesuit missionaries were moving westward 


through Sonora toward Arizona and southern Cali- 
fornia (see Arizona; New Mexico). Father Eusebio 
Kino was the most notable among these for more than 
20 years. Before his death in 1711, a chain of churches 
reached along the new frontier to the Colorado River. 
The costs of his expeditions were borne by contribu- 
tions from the faithful, for Spain was too poor to pay 
them out of her treasury; and the missions generally 

had to be self-sup- 
porting. No great 
enterprises were 
developed totempt 
investors, al- 
though a few sil- 
ver mines were 
opened in Arizona. 

The Indians, 
converted to 
Christianity, cul- 
tivated the fields 
and tended stock 
on the ranches, 
and the missionary 
fathers taught the 
tribesmen not only 
religion but also 
farming and the 
needed crafts, such 
as carpentry and 
leather-working. 
Too far away for 
supplies from 
Spain, and with no 
exports, the Span- 
ish missions and 
ranches, whether in Texas, New Mexico, Sonora,_or 
Lower California, knew only a stagnant, simple life. 

Dangers from the North 

The Seven Years’ War, which is known in America 
as the French and Indian War, brought England on 
the scene as a danger to Spanish control in the South- 
west. Hitherto the rough settlements of English colo- 
nists were generally east of the Appalachians, and 
between them and the Spanish outposts was Louis- 
iana, the domain of France. The most successful of 
the struggling French colonies were far away in the St. 
Lawrence Valley and offered no threat to the South- 
west. New Orleans, near the Mississippi’s mouth, had 
not prospered. However, the Tieaty of Fontainebleau 
in 1762 brought changes. Spam was forced to sui- 
render Floiida and leceived fiom France the western 
half of the Louisiana region. This was not a desirable 
acquisition for Spain because it was far fiom its settle- 
ments m New Mexico. Spain, nevertheless, held the 
territory to protect Texas and Mexico from possible 
English pressure. ^ 

Shortly after 1763, the Spanish king Charles HI 
sent Josd de Galvez, an energetic and honest agent, to 
New Spain to reform its government He organized 
the northern settlements under the name of Intenor 


THE SPIRIT OF THE SOUTHWEST 



Reminiscent of long Spanish occupation is this old mission church at Ranchos de 
Taos, New Mexico, located on the “Indian detour,” a trail arranged to show 
tourists leading points of interest. 
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Provinces, strengthened the frontier posts to resist 
better foreign pressure, and set up a new front line 
towards the Colorado Paver to protect Lower Cali- 
fornia and Sonora. Rumors reached him that dangers 
might come both from the English on the northeast 
and from the Russians on the northwest. Russian fur 
traders, who crossed to North America from Siberia, 
bad reached Alaska, and were pushing down toward 
San Diego, which the Spanish had not occupied. 

Galvez visited Lower California, as the country 
south of San Diego Bay was called, and then deter- 
mined to establish a chain of stations in Alta Cali- 
fornia, the present state of California. He proposed to 
take the country with a fleet sent north from Mexico, 
and an army marched overland from Lower California. 
The Bay of Monterey, which had been discovered by 
Sebastian Vizcaino on his voyage of exploration 
(1602-03) he decided to hold for the king of Spain. 
, In 1769 the work began with the erection of a fort 
and a mission at San 
Diego. The greatest of 
the California mission- 
; aries. Father Junipero 
Serra, devoted his life to 
the conversion of the In- 
\ dians and the organiza- 
! tion of mission colonies 

j (see California). The sol- 

dier, Caspar de Portola, 

! built a fort at San Diego, 

' and then led his men 
north along the coast. 

Before the summer 
ended, he came by chance 
, to an unknown inland 
sea, later called the Bay 
; of San Francisco. The 
value of this bay as a 
harbor and as a strategic 
r point from which to con- 
'j hoi a large country was 

dear at once. Here El Camino Real ended, though 
, seven years passed before the actual occupation of the 

^ presidio of San Francisco took place, since the chain of 
forts had to be advanced a link at a time from the 
V; rnihtary base at San Diego. 

y. The Golden Age in California 

; The Grand Canyon of the Colorado River, now a 
peat national park, was a calamitous obstacle for the 
: Spanish, intent on defending New Spain, because the 
^ J awning depths of its great chasm were almost im- 
■ passable barriers to California by land (see Grand 
^nyon). Within a few years after the building of 
'■/ p missions, the country between Santa Fe and San 

:■ f “cisco was explored in the hope of finding a satis- 

hctory route. In 1774 the Spanish explorer Juan 
<' de Anza crossed from Sonora by way of 

he Gila River. Father Francisco Garc4s, a Franciscan 
y p “b broke a trail from Santa Fe, which crossed the 
y orado at the Needles, a few miles below the point 


where the boundaries of the present states of Arizona 
and California meet, and continued west by way of 
the Mohave Desert. However, these routes were too 
rough for common travel; indeed, no good way to 
California was found, and the villages here, like those 
elsewhere on the northern frontier, were forced to be 
self-sufficient. 

Yet, California, though hard to reach, was a land 
of happiness. Its gentle climate and fertile soil made 
life comfortable without much hard work. Adobe 
churches, from which Spanish influence spread among 
the Indians, were built to resemble those of Spain — 
as much as churches of mud could look like those of 
stone. Within their heavy walls the resemblance was 
even more marked, for gifts of paintings, silver orna- 
ments, and carv’^ed wood decorated altars and walls. 
Near the churches were the villages of the Indians, 
for whom conversion meant both harder work and 
more certain hving than they had known. 

The building of a 
presidio alongside a mis- 
sion, as was often neces- 
sary for protection in the 
early years, brought sol- 
diers, who pmchased the 
produce of Indian farms 
and hired Indian ser- 
vants. Most of the soldiers 
came to California un- 
married. When their per- 
iods of enlistment ended, 
many took Indian wives 
and built homes near the 
missions. They and their 
children became farmers 
and ranchers. Some of 
them acquired far-reach- 
ing estates, where they 
lived in patriarchal style 
— in mud houses, to be 
sure, but with great herds 
and plenty of the simple things of life. They lacked 
most of the ordinary manufactured goods, but they 
had a few luxuries, such as silverware and jewels, and 
they imported satins and laces from Spain. 

Another feature of the Spanish civilization was the 
pueblo, or non-military town, founded by the Spanish. 
Since the Spanish colonies had none of the easy emi- 
gration that filled the English colonies with working 
settlers, groups of families were sometimes sent to 
the frontier to found villages, which grew slowly, but 
steadily. For about 50 years, the new frontier remained 
outside the currents of active trade and foreign con- 
tact. Spain made every effort to keep the colonies in 
isolation, and only the separation of Mexico from 
Spain in 1821 broke down the barriers. 

“Manifest Destiny” 

From the presidio on San Francisco Bay to the fort 
at Nacogdoches, at the head of the Sabine River, the 
far-flung northern frontiers of New Spain were in 


SPANISH DAYS LIVE AGAIN 
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their “golden age” when Jefferson in 1803 bought 
Louisiana from Prance. Then, almost in a moment, 
the picture changed once more. What Spain could 
never do, the United States could not prevent. The 
efforts of inissionaries and colonists had hardl}' 
scratched the soil. Over all the country between the 
Mississippi River and the Pacific Ocean, there were 
only a few scattered homes and towns of white men. 
“New Spain” was merely a name — a false name, in- 
deed, for “Old Spain” had stayed at home. There was 
little of that transfer of a civilization, piece by piece, 
and man by man, which had made New England and 
Virginia into the domain of sturdy British folk. How- 
ever, when the caU of home-seeking that converted 
English colonists into Americans lured pioneers to the 
West, new states ripened down the Ohio Valley and 
along the Mississippi. Then it was that so-called 
“manifest destiny” drove the American frontier into 
victorious clash against the Spanish. (See United 
States History.) 

Americans began pouring into the Interior Provinces 
of Spain in 1820-30. Into Texas came Stephen 
Austin, leading Mississippi and Tennessee backwoods- 
men, not to make war against hlexico, but to seek 
homes. Others followed, and long before Americans 
were as numerous as the Mexicans among whom they 
settled, it was clear that notlung could change their 
devotion to the Union. Before Jackson left the White 
House, they had established an independent republic 
and shortly (1845) entered the Union. (See Texas.) 

Into New Mexico, after 1821, marched annual pro- 
cessions of Santa Fe traders. Their covered wagons 
carried stocks of goods that Spanish merchants had 
never even tried to sell. They had no political purpose, 
but their coming revealed the fact that the outside 
world was nearer to New Mexico by way of the 
Missouri border than by the mule and wagon track 
that stretched nearly 2,000 miles southward to Vera 
Cruz. Many adventurers, too, drifted into California. 

Ships Bring Immigrants 

The China trade and the northern whale fisheries, 
from which many New England fortunes were made, 
aided also in this peaceful penetration. Navigators on 
the Pacific learned that “great circle” sailing from 
Cape Horn to China took their ships close to the 
California coast. They always needed fresh water, 
and sought to fill their barrels at California ports. 
Their men, often sick from diseases that come from 
lack of fresh vegetables, found new health in the pota- 
toes and fruits grown by California ranchers. In vain, 
Spain and Mexico forbade the trade. Vessels continued 
to anchor at the ports of San Diego and Monterey. 
Often sick sailors were left ashore; and able-bodied 
seamen deserted their ships. 

Casual foreigners were soon to be found in every 
pueblo. They married daughters of Mexican ranchers, 
officers, and officials, and began to ‘introduce “Yankee” 
notions of enterprise among the leisure-loafing natives. 
Now and then fur traders climbed the Sierras and 
came down into the paradise of California. Jedediah 


Smith visited it more than once. John Sutter became 
a Mexican citizen without losing his desire for con- 
tacts with the outside world. When John C. Fremont 
explored the country (1843-44) looking for a great 
river to the Pacific, he found both hospitable residents 
who spoke his language, and bewildered Mexican 
officials who did not know how to make him leave. 

Before the Mexican War opened in 1846, Texas was 
already in the United States, New Mexico was filled 
with Americanfideas, and California was coming under 
American influence. The Spanish system that had 
raised up the Southwest as a buffer to outside influ- 
ences had broken down, and the Southwest would soon 
have been absorbed as a part of the Union without 
hostilities. (See Mexican War.) 

Yet in a sense, the Southwest conquered its in- 
vaders, for Spanish influences — names, architecture, 
and the manner of life in a gentle climate — made this 
wonderful region unlike any other in the United 
States. (See also Cattle; Far West; Indians.) 
ScyBEAN. The soybean (or soya) is said today to have 
more uses than any other known plant. Yet, until 
recent years. United States farmers giew it only 
occasionally as a rotation crop which put nitrates 
back into the soil and was useful at the same time for 
forage. The discovery of the many other possible uses 
of the soybean was the work of chemists and food 
specialists, though much of what they found out 
scientifically had been learned long ago in the Orient, 
the native home of the plant. 

Soybeans contain all the vitamins, especially “B," 
and twice as much protein and fat as beef. They are 
almost free of starch and sugar, and so can be fed to 
diabetics. They produce a milk more digestible than 
cow’s milk. Other food products made from soybeans 
are coffee substitutes, cheese, macaroni, pancake flour, 
sausage filler, lard and butter substitutes, salad and 
cooking oil, and soy sauce or shoyu. The pulp or cake, 
called soybean meal, is a good fertilizer. 

In industry, soybean oil has become a rival of cot- 
tonseed oil and linseed oil. It is used in paints, var- 
nishes, enamels, soap, linoleum, and printing ink. The 
protein from the soybean resembles casein from cow s 
milk, and is used in paints, paper sizing, glue, and 
waterproofing for textiles. This protein, combined 
with formaldehyde, yields plastics for making auto- 
mobile parts, notably gearshift knobs, window strips, 
and push buttons. Henry Ford was a pioneer m 
developing the industrial uses of soybeans. 


The soybean plant belongs to the legume, or pod-beanng 
family. Its scientific name is Olycine soja (Soja max). K is W 
to four feet tall, with branching stems and three-par 
leaves. The small lilac-colored flowers mature into po 
containing from two to five beans. Stems, leaves, and po 
are covered with stiff reddish hairs. Manchuria is the c i 
source of soybeans in the Orient (see Manchuria), 
beans provide the protein lacking in the meatless die 
the imorer people of Japan and China. The United “ta > 
where the plants were introduced in 1804, now j 

world in production. About 200,000,000 bushels are 
here annually. They are grown for commercial use m o' 
half the states. Illinois, Iowa, and Indiana lead in produc 
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In Chesley Bonestell’s painting from ‘Across the Space Frontier’, surface. The craters are Aristillus and Autolycus. In the dis- 

a nonstreamlined spaceship hovers 50 miles above the moon’s tance are the lunar Appennine Mountains. (© Crowell-Collier.) 


OUTER SPACE — NEW FRONTIER 

CPACE TRAVEL. The name space travel, sometimes until he reaches the moon. Then the gods take 
called astronautics, has been given to a new science away his wings, 
which studies conditions in the highest layers of our It was almost 1,400 years before more stories about 
atmosphere and in nearby space. Its ultimate pur- trips to the moon were written. One was by the Ger- 
pose is to send piloted rockets into these regions for man astronomer Johann Kepler and was written in 
further exploration. Properly speaking, space travel Latin. Another, the first such story in English, ap- 
is not one but a complex of sciences: physics (for peared in 1638 under the title ‘The Man in the _Moone’ 
atmosphere information), astronomy (for information and was written by Bishop Francis Godwin. The 
about the motions of bodies in space, whether natural hero of this story flew in a device pulled by birds, 
or artificial, and for knowledge of the meteorite He wanted only to escape from the island of St. 
hazard), engineering (for the design and construction Helena on which he \\ as shipwrecked, but it happened 
of piloted rockets), chemistry (for materials and fuels), that the birds he had trained migrated to the moon 
(hclronics and physics (for communication), and even everj^ year in the same manner in which other birds 
medicine and psychology (for the physical and mental migrate to southern lands. Another moon travel story 
"■ell-being of the crew). Although this science is still was written by Cyrano de Bergerac in 1648 and in- 
'orgely in the study and planning stage, the first volved the use of huge powder rockets. Edgar Allan 
steps toward the realization of space travel have Poe wu'ote ‘The Unparalleled Adventure of One Hans 
already been taken. Pfaall’ in 1835. His hero used a large balloon. 

Early Ideas and Concepts In 1865 a story appeared which for decades was the 

^Vhile the science of space travel is of recent origin, best known of them all— Jules Verne’s ‘From the 
tue idea of space travel has a long history. It started Earth to the Moon’. It told of building a giant cannon 
"■ben scholars began to agree that the moon was not that would shoot a shell to the moon. The shell would 
just a lantern in the sky but a solid body, comparable leave the muzzle of the gun with a velocity higher 
fo the earth but smaller The first author to write than seven miles per second, "tt'e will see later why 
‘^ginative (and also satirical) stories about trips to Verne used this figure. In 1880 Percy Greg, an 
we moon was Lucian of Samosata, who lived in the Englishman, published his novel ‘Across the Zodiac’, 
■d century a.d. In one of his storiL, ‘True History’, which is about a trip to Mars by means of “negative 
f ship is blown to the moon by a big storm. In another, gravity,” called apergy in the story, 
learomenippus’, the hero takes one wing from It is easy to see how the progress of science in- 
“ vulture and one from an eagle and practices flying fluenced the writers. Up to about the time the balloon 
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AN EARLY CONCEPT OF SPACE TRAVEL 



When Tules Verne wrote ‘From the Earth to the Moon’ in 1865, 
he believed that spaceships of the future would have to be 
streamlined. His illustrator drew this simple rocket. This article 
explains why streamlining is not necessary to space travel. 

was invented most writers thought that a flight to the 
moon was the same as a flight from one mountaintop 
to another, only longer. About a century ago they 
began to realize that there was a fundamental differ- 
ence involved and that balloons or wings could not 
carry men even to the top of the atmosphere; hence 
Verne’s cannon shot and Greg’s “negative gravity.” 

Beginnings of Space Travel Science 
The first man who seems to have considered space 
travel as a challenge to the engineer rather than as a 
theme for a novelist was the German inventor Her- 
mann Ganswindt, who began drawing plans in 1890. 
His ship was to be propelled by what would now be 
called a “rocket motor,” using “dynamite or another 
suitable high explosive” as a fuel. Of course, it would 
not have worked but Ganswindt was on the right track. 
About ten years later a Russian schoolteacher, Kon- 
stantin E. Ziolkovsky, began to think along similar 
lines and evolved the idea of large piloted rockets 
without, however, being able to give detailed design 
sketches. Both Ganswindt and Ziolkovsky are now 
considered “forerunners.” They had the right idea but 
lacked the knowledge to make a true contribution. 

The first real achievement was made by Dr. Robert 
H. Goddard of Clark University in Worcester, Mass. 
In 1919 he published ‘A Method of Reaching Extreme 
Altitudes’, which gave formulas for calculating the 


power necessary for a desired performance of a rocket 
and suggested the possibility of an unmanned rocket 
shooting to the moon. The rocket was to crash on the 
moon’s surface and signal its arrival by exploding a 
load of flash powder. Four years later a German 
mathematician. Prof. Hermann Oberth, published ‘A 
Rocket into Interplanetary Space.’. In this book, 
which is even more mathematical and still harder to 
read than Goddard’s highly technical treatise, Oberth 
developed methods for calculating the size of rockets 
capable of leaving the earth’s atmosphere. He made 
suggestions about the construction of such rockets 
and put special emphasis on the fact that such large 
rockets should use liquid fuels. 

Whether liquid fuel rockets could actually be built 
remained in doubt, however. It could not be proved 
on paper and had to be tested. For this purpose a 
group in Germany founded a Society for Space Travel 
(1927) and began building and testing liquid fuel 
rocket motors and, eventually, small liquid fuel 
rockets. It became known later that Dr. Goddard, 
working secretly, had done the same thing several 
years earlier than the German society. The society 
published a monthly journal called The Rocket, where 
many theoretical questions were discussed and many 
new ideas submitted for the first time. After Hitler 
rose to power the society was dissolved. Rocket re- 
search in Germany did not stop, however. Some time 
earlier the German army had hired one of the society’s 
engineers, Wernher von Braun, who later became tech- 
nical director of the Peenemunde Research Institute 
where the rocket V-2 was developed (see Guided Mis- 
siles). The modern science of space travel, then, 
originated mostly during the decade from 1920 to 
1930 when the theoretical foundation was laid. 

Modem Concepts 

Nobody expects the spaceship of the future to be 
anything but a large liquid fuel rocket. Ideas about 
“antigravity” devices of some kind, which can be 
found in science Action, never were admitted into the 
lealm of scientific speculation and planning. We sim- 
ply do not know what gravity really is and therefore 
cannot even guess whether it could be eliminated even 
theoretically. Nor is there any place for atomic 
energy in present plans for very much the same reason. 
We still know very little about atomic energy except 
that we can make it produce heat. This can be utihzed 
for such purposes as the power plant of a submarine 
or a suiface ship, where the atomic pile takes the 
place of the firebox in a steam turbine power plan • 
This principle, however, cannot be applied to a 
rocket. {See Atoms; Gravitation; Matter; Energy’.) 

Of course, if tomorrow or next week or next year, 
somebody discovers the “nature of gravity” or 


new and useful way of releasing atomic energy, 
whole picture will be changed. Tint, snace trave 
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theory is not based upon things that might be is 
covered — it rests on what we know now. 

To understand the principle let us consider ^ 
simple example — a shot to the moon. The basis 
the theoretical reasoning involved is a simple nature 
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HOW THE ROCKET GETS TO THE SPACE STATION 
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The above diagram shows the take-off maneuver, the distances, 
and velocities involved in the rocket’s flight to the space station. 
To the right is the earth, with the station’s orbit drawn to 
scale. The broken Ime indicates the rocket’s elliptical ascent 
to the station’s orbit. (© Crowell-CoUier.) 

law. If you drop a heavy weight from a height of 
100 feet it will strike the ground with a certain impact 
velocity. If you wanted to throw the weight to a 
height of 100 feet you would have to throw it at the 
same speed as the impact velocity from 100 feet. The 
same apphes to a 200-foot fall. Of course, the impact 
velocity resulting from a 200-foot fall is higher than 
that resulting from a 100-foot fall; but it is not twice 
as high. With greater and greater heights the impact 
velocity increases steadily, but the heights increase 
at a faster late. Theiefore a weight, even if it fell 
from an “infinite height,” would not strike the 
ground with infinite velocity. The impact velocity 
resulting from a fall fiom an infinite height is 7 miles 
per second — moie piecisely, 6.965 miles per second, 
which is equal to 25,075 miles per hour. This is the 
highest velocity the earth’s gravity can produce. 
Logically, then, if an object were shot upward with 
this velocity the earth’s gravity could not hold it 
and it would escape forever. 

For this reason a velocity of 7 miles per second 
is called the “escape velocity,” although mathemati- 
cians prefer to call it the “parabolic velocity.” They 
point out that velocities higher than 7 miles per 
second, known as “hyperbolic velocities,” would also 
effect an escape. Though this is correct, the term 
escape velocity is now in common usage. Naturally a 
locket needs some time — anywhere from 4 to 12 
minutes, depending on its acceleration — to build up 
to such a velocity and it may have climbed as liigh 
as 300 miles during this time. Theoretically such a 
rocket would not have to attain the parabolic velocity 
mentioned since this figure is the one which is valid 
for the earth’s surface. Our rocket, in theoiy, would 
only have to attain the parabolic velocity which 
applies to a height of 300 miles. This is somewhat 
less than the figure which applies to the surface, but 
the difference is comparatively small, smaller at any 
rate than the safety factor which the engineer would 
like to incorporate in his rocket. 

If such a rocket weie aimed, not at the moon but at 
the^pot in the sky where the moon would be four days 
later it would crash on the lunar surface, even if the 
aim were not perfect. The surface to surface distance 



between earth and moon is about 235,000 miles. 
When the rocket has traveled 90 per cent of this 
distance the moon’s gravit 3 '^ is stronger than that o 
the earth and will pull the rocket dov n. 

If we tried to build such an unmanned moon rocke 
(called the Moon Messenger to avoid confusion s it i a 
manned moonship) we would soon find out that no 
locket can hold enough fuel to attain escape veloci ). 
The main reason is that the rocket aftei having burne 
half its total fuel supply, for example, still has to carrj 
the fuel tanks and a battery of rocket motors s ic 
by then are unnecessarily large and heavy. 
might design the rocket in such a way that empty ue 
tanks and unnecessary rocket motors^ are droppe , 
but it is easier to build a rocket which is an ^ 
of several “stages.” The rocket which takes off ro 
the ground really consists of several rockets, 
largest of them forms the bottom section an i 
ignited first. As soon as the first stage has spen i 
fuel, the second stage takes over, leaving the 
out first stage behind. When the second stage 
spent its fuel, the third stage takes over; the 
being that not even a fraction of an ounce of ^ 
is carried for even a fraction of a second longer ^ 
necessary. A Moon Messenger would have to 
four-stage rocket. 
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A MAN-MADE SATELLITE 



The space station circles the earth once every two hours. From 
its position in relation to the continents it is evident that the 

The Moon Messenger, however, will not be the first 
step in the conquest of space. The first step will be 
to put a comparatively small rocket into space and 
leave it there. To do this the rocket, after the usual 
vertical take-off which is to carry it through the 
densest layer of the atmosphere along the shortest 
possible route, would tilt its nose toward the east and 
climb through the remaining layers of the atmos- 
phere at a slant. If nothing else were done the rocket, 
after reaching a high point (called apogee) somewhere 
in space, would slant down again and re-enter the 
atmosphere. To keep it in space an additional burst 
of rocket power is needed just before or upon reaching 
the apogee. Then the rocket would stay in space 
permanently, circling the earth like a tiny moon. 
Instmments in the head of the rocket would report 
their findings to ground stations by means of a built- 
in automatic transmitter, just as is being done now 
Mth high-altitude research rockets (see also Rockets). 
Such a rocket would have to have only three stages. 
The third stage would remain in space. 

After this experiment has been carried off success- 
fully it would be repeated, with some modifications, 
vith a manned rocket. Von Braun has designed a 
three-stage rocket ship which could perform this 
nianeuver. The manned rocket, of course, would not 
stay in the orbit permanently. After circling the 
earth repeatedly the pilot would turn his ship around 
(by means of a flywheel arrangement in the ship) so 
that the nozzles of the rocket motors point ' in the 
direction of movement. A short duration burst from 
the rocket motors would cause the ship to lose speed 
so that it would dip into the atmosphere again and 
timlly land like an airplane. For this reason the 
third stage of the manned rocket ship is equipped 
^th wings which do not help at all during the take- 
-their function is to enable the rocket to land, 
he landing speed of Von Braun’s third stage is 
surprisingly low because the rocket is large and bulky 
u^t very light after having burned virtually all its fuel. 
, funding speed will be 65 miles per hour— roughly 
u that of a modem air liner, 
t IS possible that such an experiment may be made 
with a three-stage rocket of smaller dimensions 
Von Braun’s design, which has a take-off weight 
'lOOO tons, including a pay load capacity of 36.5 
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station’s people would be able to see every point on the earth 
at least once in every 24-hour period. (© Crowell-CoUier.) 

tons. This pay load is not needed for the first ten- 
tative flight into space but is required for the next 
step: the building of a manned space station. About 
a dozen flights of such ships would be required to carry 
all the material for a large space station into an 
orbit around the earth. VTien finished, this station 
would have the shape of a giant wheel some 250 
feet in diameter. 

The purpose of such a space station would be four- 
fold. Its main job might be called the “earth watch.” 
By means of telescopic photographs, which are then 
projected on a screen, the men in the space station 
would be able to distinguish rather small objects. 
It would be easy for them to spot concentrations of 
ships or airplanes or troops. Aside from the military 
use the earth watch would have important peaceful 
applications. We do not know right now, for example, 
how much of the earth is covered by clouds at any 


DROPPING THE SECOND STAGE 



The rocket’s third stage (cabin-equipped) is on its way to the 
space station. It is now using its own motors. The second stage, 
its fuel exhausted, has just been dropped. (© Crowell-Collier.) 
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given moment and, since weather stations are concen- 
trated in North America and in northern Europe only 
(an area which is just about 2 per cent of the earth’s 
surface), weather predictions are necessaiilj’ sketchy 
and often are wrong. The existence of a space station 
would guarantee knowledge of weather conditions an 5 '-- 
where on the globe. Tliis might permit reliable pre- 
diction of the V eather for anj' spot, often many weeks 
in advance. Since the space station would be a very 
good lelay station for short-wave and television 
broadcasts, it is not unlikely that special stations 
might be put into space for this purpose onl}'^. They 
would not even need to be manned, except for occa- 
sional maintenance visits. 

The second job of the space station might be termed 
the “sky watch” and would be mostly astronomical. 
Because the instmments would not be hampered by 
atmospheric conditions many of the puzzles of modern 
astronomy (for example, the period of rotation of 
Venus, the nature of the “canals” of Mars, and the 
number of lesser moons of Jupiter, to name a few), 
would be solved in a short time. It is possible that 
the sk}'' watch would enable astronomers to predict 
the occurrence of the magnetic storms which originate 
in the sun and disrupt communications on earth. 

The third function of the space station would be to 
serve as a research laboratorJ^ Conditions in and near 
the station differ from those on the ground. At the 
bottom of the air ocean it is hard work to produce a 
vacuum even in a relatively small container (see 
Vacuum). Around the station an unlimited vacuum 
would be available for experimentation. By mere 
concentration of the sun’s rays a substance to be 
tested could be heated to almost any temperature. 
Bj^ keeping it in the shadow of the station for a few 
weeks the same substance could be cooled almost to 
absolute zero. It would be possible also to take ad- 
vantage of the apparent absence of gra^dty. Nobody 
knows, for example, how the growth of crystals 
would be affected imder such conditions. 


The fourth job of the space station would be to 
serve as a starting point for long-range explorator}' 
trips. The moon would probably be the first goal, and 
then the planets of the solar system closest to the 
earth — ^Venus and Mars. 

Before this can be explained it is necessarj^ to dis- 
cuss the orbit of the station itself. Theoretically a 
station can be located anywhere, provided it is so 
far out of the atmosphere that there is no air resistance 
left. To be safe therefore, the station’s orbit should 
not be lower than 300 miles above sea level. It is 
generally true that a more distant orbit would re- 
quire more fuel for the ships which have to leave the 
ground to supplj" the station. On the other hand, 
a more distant station can observe a larger area of 
the earth at an}' one moment. If the station were too 
far away, however, it would be difficult to distin- 
guish fine detail. The compromise height suggested 
by Von Braun is 1,075 miles. At that distance the sta- 
tion would have to move at the rate of 4.4 miles a 
second to stay in the orbit and would need piecisely 
two hours for one revolution around the earth. 

Theoreticallj' the orbit of the space station could 
have any position relative to the earth. It could 
circle over the equator or move around the earth 
from pole to pole. Each would have advantages and 
disadvantages. The best compromise would be an 
orbit standing vertically on the plane of the ecliptic 
— the orbit of the earth around the sun. With such an 
orbit every point on the ground would be visible to 
the space station at least once in a 24-hour period. 

For exploratory trips the space station offers 
several advantages. To begin with a long-range 
spaceship, brought up piecemeal by the three-stage 
ships and assembled in the orbit of the station, 
would begin its journey from a point outside the at- 
mosphere. Streamlining would not be necessary, as a 
rule, and it would therefore be possible to design 
the ship in such a way that empty fuel tanks could 
be thrown off (for a streamlined sliip this is almost 


A SPACESHIP’S FLIGHT PATHS 


TAKE-OFF MANEUVER 



OF ARRIVAL 


This diaeram shows that flight paths of a rocket to and from the 
moon would .begin and end in the orbit of the space station.- 


Two weeks after landing on the moon would be the 
a return trip could be made in ^is manner. (© Crowell-Couiw*^ 
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impossible without ruining the streamlining). A more 
important advantage is that the ship, traveling 
around the earth with the station, already has a speed 
of 4.4. miles per second. To break away from the 
earth the ship has only to attain the difference be- 
tween the 7 miles per second it would need if it tried 
to take off from the ground and the 4.4 miles per 
second it already has. This simple subtraction dem- 
onstrates what has been labeled since 1928 as the 
“astronautical paradox”; namely, that a trip to the 
moon from a space station would be easier to accom- 
plish than the trip to the space station from the earth. 
The first step — ^the establishment of the station — 
would be the most difficult. 

It is certain even now that the first exploratory 
trip from the space station will go to the moon; but it 
will not include a landing on the moon’s surface. The 
moonship will simply travel along a very long and 
narrow ellipse which begins and ends at the orbit of 
the space station and has its farthest point somewhat 
beyond the orbit of the moon. The timing would be 
such that the moon would pass between the ship and 
the earth when the ship is at the farthest point of its 
voyaging elhpse. The crew would then be able to 
photograph the unknown far side of the moon which 
can never be seen from either earth or the space 
station. 

The first landing on the moon could take place 
soon after the return of the “round-the-moon” ship. 
The landing, however, would not take place on the 
moon’s far side. It would have to be made on the 
side facing the earth and visible from the space sta- 
tion because the station, the expedition, and the base 
on earth would want to be in steady short-wave con- 
tact with each other. This would be impossible if 
the expedition landed on the moon’s far side because 
short radio waves, hke light, travel in straight lines 
(seeEadio). 

In the case of the trip to the moon, with or with- 
out landing, no attention need be paid to the fact 
that the earth moves around the sun. The moon does 
h)o, so that seen from the sun, both the earth and the 
moon are always in the same direction and move with 
olmost the same speed. 

How'ever, when space travel has progressed to the 
point where an expedition to Mars or to Venus can 
“e contemplated, the fact that the earth moves 
cround the sun becomes very important. The other 
planets also move in the same direction around the 
^ (see Planets). However, their velocities differ. 

he closer a planet is to the sun, the faster it has to 
®cve to stay in its orbit. If a spaceship moved near 

0 earth and in the same direction, but with a higher 
'clocity, it would be more powerful than the sun’s 
^ traction at the distance of the earth from the sun 
c out 93 milhon miles. Therefore the ship would 

mt outward into space, slowly approaching the 
cr it^of Mars. With correct timing it would reach 
Wvk ^ ^ coincide \vith the arrival of the planet. 

uh the least possible fuel expenditure this trip 
"■ould take about 258 days. 
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III 

LANDING 



MOON 

In this sequence of events a spaceship travels from the space 
station (top) to the moon. Note that the ship’s rockets are 
turned toward the moon for landing. (© Crowell-CoUier.) 


An immediate return trip would be impossible 
because the ship, if it continued on its travel elhpse 
which touches the orbits of both the earth and Mars, 
would reach the orbit of the earth again, but the 
planet would be elsewhere. It would be necessary 
to stay on or near Mars until the two planets again 
reached the proper positions. This waiting period 
would amount to 455 days, so that a complete round 
trip to Mars would require approximately 258 plus 
455 plus 258 days, or 2 years and about 8 months. 
All this applies to trips with the least possible fuel 
expenditure. By the time an expedition to Mars 
becomes possible, fuel economy may not be necessary, 
so that travel time can be shortened. 

Can Man Endure Space Travel? 

If we accept the engineers’ predictions and assume 
that they can actually build what they now have on 
drawing boards, there is still doubt as to whether peo- 
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pie could endure the strain of a voyage into space. 
There is no complete answer to this question, yet a 
surprisingly large amount of information is available. 
A trip to a space station at least is known to be possi- 
ble. In the take-off of a ship for the space station we 
have two conditions occurring in succession. During 
the take-off the crew would be under considerable 
acceleration which, tmce in the course of one flight, 
would rise to about 9g (9Xthe normal pull of grav- 
ity). This means that for a few seconds they would 
feel as if they weighed nine times as much as they 
actually do (see Gravitation). On the average the 
acceleration would be about 3.5g, and the total dura- 
tion of the period of high acceleration about 300 
seconds. 

Fortunately the effects of high acceleration can be 
imitated by a centrifuge, and centi-ifuge tests have 
shown that men can stand even higher accelerations 
and for longer periods than would be required during 
a voyage to a station, without “blacking out.” Im- 
mediately after the rocket motors shut off, the men 
would be under “zero-g condition,” which means that 
they would feel as if they had no weight at all. This 
condition is much harder to simulate; but it can be 
approximated for a short time by pulling a plane out 
of a power dive and switching the engine off simul- 
taneously. In this test some pilots feel very uncom- 
fortable while others do not; so it is probably justifi- 
able to say that some people will not be disturbed by 
a zero-g condition. In a flight to the space station 
the zero-g condition would last only 51 minutes. 

The station itself would be under zero-g at all 
times; but there something could be done about it. 
By rotating the wheel-shaped structure around its 
center, centrifugal force is produced in the rim, sub- 
stituting for (and actually imitating) gravity. This 
provision would be followed even if it should turn 
out that continued zero-g has no harmful effects, be- 
cause the presence of even pseudogravity would make 
the everyday tasks much easier. Furthermore it would 
not be necessary to redesign instruments for opera- 
tion under zero-g. 

There are two hazards to life in a space station. 
One is the so-called cosmic rays — actually very fast, 
and therefore very penetrating, nuclear particles. 
Thete is no doubt that enough of them would prove 
fatal, but their danger has been exaggerated beyond 
all reason. It is true that nothing can be done about 
cosmic rays, but the best authorities believe that 
exposure for a short period would be completely harm- 
less. Meteorites are the second hazard. It sounds 
very formidable if one reads that a space station 
might be struck by a meteorite at least once every 
hour. The average size of these bodies, however is 
less than the size of a grain of clay. These tiny parti- 
cles would be stopped by a “meteor bumper” — an 
outer cover of sheet metal held on studs some two 
inches from the skin proper of the space station. 
Meteorites large enough to break through the meteor 
bumper are so rare that a penetrating hit is not likely 
to occur more freqiiently than once in a century. . 
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SPAIN — Once the Greatest Power in Europe 
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CPAIN. Proud Spain once ruled nearly half the 
world. In the 16th century most of Europe paid 
tribute to Spain. Towering Spanish galleons brought 
treasures of gold and silver from its rich coloiues in the 
Americas. The daring Spaniards, however, could not 
hold their vast realm. They had extended themselves 
too far and they lost their possessions one by one. 

Today Spain is a backward country, but the Span- 
iards are working to solve their problems and to im- 
prove living conditions. The gap between the few 
'’ory rich and the many 
poor is enormous. 

Ihere are several reasons 
|hr Spain’s difficulties. 

Ihree chief causes are the 
great mixture of peoples in 
Spain; the exhausting ef- 
Jocts of a savage civil wmr 
!? 1936-39; and, finally, 
he strange natural fea- 
'^res of the land itself. 

Natural Features 
Spain occupies most of 
e Iberian peninsula in 
® southwest corner of 


Vast to west, greatest distance, about 650 miles; north to 

MulgcenAoutn;420^ 

Sid mS’ho^Douro, xlgus, Guadiana, and Guadalquivir, flow- 
ing into °y ®“her cereals, cotton, sugar beets, sugar 

tobacco products, (raoital. 1,618,435), Barcelona 

Cities (15S0 gf cities include suburbs: Valencia 

(1,280,179). j,iajaga, Zaragoza, Bilbao (over 

^»)1' cardobV^^^^ 


Europe. The remaining fragment is occupied by Por- 
tugal. The Iberian peninsula is one of the three great 
peninsulas that jut into the Mediterranean Sea. With 
an area of 190,050 square miles, Spain is about the 
size of Pennsylvania, Ohio, Indiana, and Illinois 
combined. The number of people who live in Spain is 
also about the same as their combined population. 

The land of the Spanish people is an isolated coun- 
try. In the north the massive, snow-crested Pyrenees 
rise in a jagged wall from the Bay of Biscay to the 

Mediterranean, cutting 
Spain off from France 
and the rest of Europe. 
Spain’s southern tip is 
onlj'^ about 12 miles from 
Africa and was once part 
of it. A French proverb 
says that Europe ends at 
the PjTenees and there 
Africa begins. Like Africa, 
Spain has a long coast line 
but too regular for many 
good harbors. 

Spain itself is cut up 
by mountains and rivers 
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Guadalquivir as far as Seville. The twisting 
gorge of the Ebro makes it useless for naviga- 
tion. The valleys of other rivers also wind in 
deep, rocky clefts as they cut across the Meseta. 

Spain has only two really large lakes, and they 
are actually lagoons of the Mediterranean in the 
east coast provinces of Valencia and Murcia. 

Small Alpine lakes dot the mountains, and little 
salt lakes break the bromi monotony of the 
steppe regions of the Meseta. 

Varied Climate 

For the moderate size of the country, Spain 
has a smprising variety of climate. It differs 
in four general regions — ^northern Spain around 
the Bay of Biscay and the Atlantic coast; cen- 
tral Spain, or the Meseta; southernmost Spain; 
and the Mediterranean coast. 

Northern Spain has a marine climate, with mild 
but damp winters and cool summers. The west 
slopes of the mountains, facing the Atlantic, 
receive the heaviest rainfall in Spain and are 
one of the wettest regions in Europe. In general 
they receive about 35 inches, and some places 
up to 60 inches annually. Most of the rain falls 
during the ndnter, but it is ample throughout 
the year for farming, grazing, and forestry. 

The climate of the rest of Spain may be called 
generally Mediterranean — ^hot, dry summers and 
mild winters with light rainfall. There are, how- 
ever, regional differences. The climate of the 
Meseta is harsh. Winter is bitter, with occa- 
sional heavy snowstorms. Summer is intensely 
hot in the daytime, with a sharp chill at night, 
and sudden blasting winds frequently blow the 
dust in choking clouds. The w'ail of mountains 
cuts the Meseta off from the moisture-bearing 
'vesterlies. The scanty rainfall waters the sun- 
baked plateau with only 12 to 14 inches a year — 
some years, even less, causing tragic droughts. 

The southern tip of Spain is semidesert, with 
rirtually no winter. The eastern coast has the 
fj^ical Mediterranean climate, with brief, mild 
inters and long, rather hot summers. Rainfall 
there is only about 12 to 22 inches annually. 

Plants and Animals 

Plant life is a mixture of the types found in 
Europe and Africa. Spain was once well-forested, 
but mthless land-clearing leveled nearly all 
the timber. Today only about 5 per cent of 
he country is in true forest, and about a third 
of this timber is drought-resisting pine. The 
regions also have the evergreen oak and 
e cork oak. Scrub evergreen bushes cling here 
'‘nd there to the parched Meseta. In the damp 
uorth the mountains are green with oak, chestnut, 
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This wooded valley, with its cool mountain stream, is typical of toe 
Pyrenees. Most of Spain’s broad-leaved trees grow m this region. 
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Malaga, in southern Spam, grows_j|rapes for -^e on fhe_terrayed 
Mediterranean coast. 


Fruit and oUve trees dot toe ncn vmeyards. 


hares, Spanish fox, Spanish wolf, and the Andalusian 
fb, beech, "and Ti;;h“‘Popia7gro';es'stand in the wildcat. Among the African t^es are the Barbary 
swampy lowlands of tKontheast coast. In the apes, genets, chameleons, Spanish Imperial eagles, and 
extreme southweS^ neS ffibrSar are dwarf palms azure-winged magpies. Lizards and snakes abound. 

'ial too otoTrS'^yEutopean^nd Afri- -tie Spanish peo^e have of the oldost aod most 
“i- The Eump?an Sms inofcde deer, squinela, ndxed heritages m Europe. They are descended from 
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MAKING A LIVING FROM THE SEA AND ON THE MESETA 



A fishing village crowds the heach at the foot of a rocky highland in Catalonia, in northeastern Spain. Spaniards eat fish 
often and so export little of their relatively small catch. At the right, one of Spain's many shepherds looks up_from his lonely 
work on the Meseta, the almost treeless plateau of central Spain. His blanket is for the bitter night winds. 


the ancient Iberians, who were invaded by the Cartha- of Spain and the Spanish usually taught in the United 
ginians, Celts, Romans, Vandals, Visigoths, and Moors. States and in the diplomatic service. 

Many Jews also entered Spain. All the proud, strong The people of Andalusia, on the sunny south coast, 

invaders helped to mold the Spaniards of today. are gayer and quicker to show their feelings. They 

There is no “typical Spaniaid.” Spaniards of dif- have moie Jewish and Moorish blood, and speak an 

ferent regions differ m traits, customs, and Ian- Andalusian dialect of Spanish. On the damp, teraper- 

guage. Spanish, the national language of Spain, comes ate northern coast the people of Galicia, called Gal- 

fiom the spoken Latin of the Romans — a “Romance” legos, are hardworking, frugal, and somewhat stolid 

language. The five geneial regions of differences Their language mingles Portuguese with Spanish, 

are Castile, Andalusia, Galicia, the "Basque coun- The three Basque provinces are almost a world 
try,” and Catalonia. The people of Castile, on the apart from Spam. Basque villages nestle on the 
Meseta, are usually thought of as the “true Span- northern coast line and in the Pyrenees. The sturdy, 

iaids.” The educated Castilian is poised, sensitive, aloof people do not call themselves Spaniards, but 

courtly, gracious, very individualistic, and intense- Iberians, and speak a language of their own. Schol- 

ly proud. Castilian Spanish is the literary language ars have not been able to trace the origin of the 

CHIEF MEANS OF POWER AND TRANSPORT strange, agglutinative Basque 

language. It is gradually giv- 
ing way to Spanish, especially 
in the cities. 

The people of Catalonia live 
along the northeast coast, on 
the Mediterranean. Despiteits 
easy climate, Catalonians are 
practical and lelatively brisk. 
They form the haid coie of 
Spanish business and industry- 
Unlike the easy-going Andalu- 
sians and elegant Castilians, 
they have small use for manana 
■ — “put it off till tomorrow. 
Catalonian workers stoutly 
fought for the socialistic 
Republic in Spain's civil war. 
Time and again, Catalonia has 
demanded an autonomy. The 
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THRESHING IS FAMILY TASK ON SMALL FARMS 



These are threshing grounds on the Meseta. In the foreground, a father rakes 
the cut wheat. His daughter drives the mule over the sheaves while the small 
son rides the drag. Later, the wheat will be winnowed by hand. 


Catalonian language is a branch of the 
old Proven 5 al dialect of France. 

Despite differences in language and 
traits, the people of Spain have common 
ties that make them “Spaniards.” They 
all have intense individualism, almost 
reckless bravery, stiff pride, and good 
manners. Even many of the very poor 
have an air of personal dignity. 

The population is sparse. It varies 
from only 41 persons to the square mile 
in Soria province to 749 in Barcelona 
province. The national density rate is 
only 147 persons to the square mile, one 
of the thinnest in Europe. 

Religion and Education 

The Spanish people are traditionally 
Roman Catholic. The short-lived Re- 
public separated the church from the 
state and took over the church’s prop- 
erties. MTien the Nationalists won con- 
trol in 1939 they restored the Catholic 
church as the national faith and gave 
back its properties. There are relative- 
ly only a handful of Protestants and 
Jews, and their activities are restricted 
to worship within their few churches and temples. 
They are not permitted to hold public ceremonies. 

Despite a law of free and compulsory education, 
Spain is one of the most illiterate of European na- 
tions. About a fifth of the Spaniards over the age 
of five cannot read or write. This is largely due to 
too few schools and the lack of busses and other 
transportation to carry children to school centers. 
The Republic built hundreds of schools, but many 
oiore are needed. All children are supposed to go to 
school until they are 14 years of age. 

Today the Roman Catholic church is again in charge 
of many of the schools, and religious teaching is 
part of the course of study. Spain has 12 universities, 
several of them centuries old. The universities of 


Granada, Salamanca, and Zaragoza are celebrated 
schools. The universities are centers for Spain’s 
12 educational districts. 

How the People Live 

Most Spaniards get their living from the land, and 
growing enough to eat is a constant struggle. Spanish 
farm experts say that only about 10 per cent of 
Spain is “first class” agricultural land; about 10 
per cent is too rocky to use; about 35 per cent is 
almost worthless because it lies at very high alti- 
tudes, is extremely dry, or has very poor soil. 
The remaining 45 per cent is only moderately good for 
crops. About 32 per cent of the total is cultivated. 

Spain has a number of large landowners, but many 
of the people own their own small farms. Near Bar- 


PRESSING TIME FOR WINE GRAPES 



water, are one °.t ^ J^htfisTscraelh^ a^efe day^penin'g the pressing SMSon hi 

haXFoni'cbl^e^c^ to a press set beside the cathedral for a blessing of the harvest. 
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STURDY VILLAGE ON THE BLEAK PLATEAU 



SMALL COUNTRY INN 


On the treeless Meseta, homes are of stone and adobe. Even aged peasant 
women are rarely idle. These women are sewing in the warm sun. 

celona and on the Atlantic coast many families live 
in farmhouses surrounded by their fields as they do 
in the United States. But on the Meseta, where two 
thirds of Spain’s farms are located, the farmers live 
in villages, several miles from their fields. They 
are sociable people and like to live close together 
and do their work in groups, 
even in the farm fields. 

Villages are usually from 10 
to 20 miles apart. The squat 
little houses and barns are 
built of adobe or stone, hud- 
dled together and almost 
windowless to keep out the 
summer heat and sharp winter 
cold. The floors are usually 
clay tile and swept clean. The 
family spends most of its free 
time in the kitchen, which has 
only a few handmade chairs, a 
table, and perhaps a chest. 

From the center of the low ceil- 
ing usually hangs an electric- 
light bulb, for almost all Span- 
ish homes have electric lights. 

From the beams dangle strings 
of garlic, onions, and peppers. 

Bread is actually the “staff 
of life” in Spain, in the cities 
as well as in the villages. At 



every meal each member of a farm family has 
half a loaf of wheat bread at his plate. For 
the rest of the meal, three times a day, he 
usually has potatoes, olives, beans, cheese, 
and wine. Occasionally, for celebrations, the 
family has meat, usually chicken in rice. 

Early in the morning the men and boys 
ride their oxen or mules to the fields. Those 
who do not own their own farms earn the 
equivalent of 50 cents a day, and this is paid 
partly in produce, such as beans. At home 
the women and girls make clothes, tend 
chickens, and make cheese from the milk of 
sheep or goats. The Meseta has few cons 
Since almost all the field work is done slow- 
ly by hand, with the aid of mules and o\en, 
Spanish farmers work hard and long. They 
do not get back home until long after dark. 
They have supper at about nine-thirty. 
They Enjoy Games and Fiestas 
Despite their hard work and their lack ol 
such entertainment as motion pictures, radio, 
or television, the farmers have many good 
times. The boys play football and pehta 
(handball), the men gather m the village 
cantina, and the women and girls find time to 
gossip and visit — usually at the village well. 

All dress in their best for the many holy 
days, when they rest from work and celebrate 
with a festive meal. Every village has its 
own church. At fiesta times many villagers 
wear their traditional costumes — the women gay in 
vivid, billowing skirts, bright bodices, flowered 
shawls, and queenly mantillas. Like the Spaniards of 
the cities, they love to step the old folk dances, 
such as the bolero and flamenco, snapping castanets 
or keeping the rhythm of guitars. Everyone sings the 
Spanish folk music — some tunes 
are lilting, some haunting in 
minor keys, others almost fren- 
zied in their exciting rhythm. 
Life in the Cities 
Like the villagers, people in 
Spanish cities love color, music, 
dancing, and beauty. Even the 
largest cities, such as Madrid 
and Barcelona, cherish tradi- 
tional customs, such as fiestas, 
carnivals, and elaborate pro* 
cessions on church holy days. 

As in most countries, the 
larger cities have their wealthy , 
poor, and middle classes. The 
poor are piteously poor. Nearly 
always struggling against sta^ 
vation, they live in wretched 
huts, and 


The rough plaster walls and stone floor are cool 
in summer and warmed by an open fire in winter. 
Even the simplest rural inns have a friendly air. 


tenements, sagging 
even caves. 

The rich sections of the cities 
are world-famous for their 
beauty. The stately white 
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homes have magnificently wrought iron grille bal- 
conies and flowering window boxes. Instead of hav- 
ing “front yards,” the houses open on the rear into 
palios, or enclosed courtyards, where roses, camellias, 
or other graceful flowers bloom and fountains cool 
the air. All the homes and even new apartment 
buildings have shutters to keep out the glaring sum- 
mer sun and heat. 

To escape the worst of the heat, most shops and 
offices close for part of the afternoon. Concerts 
and plays do not start until very late at night, for 
dinner is sen’^ed from 8:30 to 10:30 p.m. Usually the 
food is not highly seasoned, but nearly all is cooked 
in olive oil. Wine is the universal beverage. (See 
also Barcelona; Madrid; Seville; Valencia.) 

Every large city and nearly every town has a ring 
for bull fighting. To most foreigners, this “national 
sport of Spain” is cruel and repulsive. The Spanish 
do not regard it as a sport. They admire bull fight- 
ing as a test of bravery, skill, and grace performed 
under traditional rules of formality. 

Spaniards are adopting the sports of other nations. 
Football (Rugby) is particularly popular. The foot- 
ball stadium in Madrid seats 80,000 people. The bull 
ring has seats for only 25,000 people. 

Spain’s Golden Heritage of Culture 
Beauty literally crowds Spain’s great museums, ca- 
thedrals, and monasteries. Spanish kings collected 
masterpieces of art from all Europe, but none sur- 
passed the great works of Spain’s own painters — 
Murillo, Velasquez, and Goya (see Murillo; Velas- 
quez). Greek-born El Greco is also considered a Span- 
ish painter, because he did his greatest work in 
Toledo. The Prado museum in Madrid draws visitors 
from all over the world. The cathedrals are ex- 
ceedingly ornate in baroque style. Several were de- 
signed by Flemish, Dutch, and German architects. 

Spain has also developed no- 
table TOiters. The ‘Don Quixote’ 
of Cervantes has been translated 
mto nearly all major languages. 
h^p6 and Calderon wrote bril- 
liant plays, and Unamuno be- 
came an inspiring philosopher. 

(See also Spanish Literature.) 

Transportation and 

Communication 
. ^oor transportation has hand- 
•capped Spain. Because it is so 
juountainous, Spain can build 
•ghways and railroads only at 
Smat expense. A railroad often 
us to travel more than two 
miles up, down, around, and 
nrough tunnels to cover one 
mile as the crow flies. Rail com- 
munication with the rest of 
urope is further handicapped 
Ctouse the Spanish rails are 
md wider than the European 
- undard to hinder invasion by 


DRAMA OF THE BULL FIGHT 



SPAIN FAMED FOR 


DANCES 

inn 



r’nefnmoS rirls dance in a street in SeviUe as 
bystanders clap time to the rhythm of castanets. 


Aides (“banderilleros”) have driven darts into the bull to madden 
him. Here the matador, wdth cape and sword, prepares for the kill. 

possible foes. This difference in gauge makes it 
necessary to reload trains at the French border. 

Today Spain has about 11,000 miles of railroads, 
mostly government-owned . The larger cities also have 
electric lines into the nearby countryside. Madrid 
and Barcelona have subways. Airlines connect all 
the large cities and link Spain with other nations. 

National highways total about 

80.000 miles, and there are some 

6.000 miles of provincial roads. 
Spain’s chief means of transpor- 
tation is still the ox and mule. 

Spain has a relatively large 
number of telephones, over 600,- 
000. The system wms developed 
by specialists from the United 
States. Radio and telegraph 
also serve the cities. 

Agriculture in Spain 
Farming follows the pattern of 
Spain’s varied land and varied 
climate. The chief crops are 
wheat, olives, barley, oats, rye, 
potatoes, oranges, rice, beans, 
grapes (for wine), and honey. 

Farmers on the Meseta dry- 
farm as did the Roman colonists 
some 2,000 years ago. They let 
part of their fields lie fallow 
for a year, but work them 
with a shallow plow’. to leave 
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the stubble on the surface. This 
cover helps to store the scanty 
moisture. 

Spain's dry farming has been 
called backward, because it 
“wastes” man power and yields 
thin crops; but some experts say 
that these practices get the most 
from the parched soil, for they 
conserve moisture. Large-scale 
irrigation of the Meseta is almost 
impossible, as the rivers have 
little water and their valleys 
are far below the surface of the 
fields. 

Few Meseta farmers have 
tractors. Their farms are small 
and the soil needs manure 
from the oxen and mules for 
fertilizer. Getting enough ferti- 
lizer is a grave problem for 
Spain’s peasant farmers. Few 
can afford to buy nitrate ferti- 
lizers fiom abroad. 

On the extremely dry sections 
of the Meseta, especially in New 
Castile, shepherds guard great 
flocks of heavy-fleeced Merino 
sheep. This breed has been im- 
ported by most European countries and by the United 
States (see Sheep). Large flocks also graze the moors 
of the rugged Estramadura region and the mountains 
of the Basque country. Basque shepherds are so 
skilled and so accustomed to lonely living that many 
sheep ranchers in the United States bring them here 
to tend flocks on the western ranges. 

Farms in the North and on the Mediterranean 

Northern Spain grows corn and barley chiefly, and 
raises cattle on the well- watered grazing land. South 
of the mountain wall, acres of olive trees dot the 
drier slopes. Many groves are centuries old. 


The southeastern Mediterra- 
nean coast is the “gardenland” 
of Spain. Here the Moors over- 
came the dry climate by build- 
ing extensive irrigation sys- 
tems. Valencia is the center of 
the fertile region (see Valencia). 
In an almost unbroken chain 
of huertas (from the Latin, hor- 
tus “garden”) grow almonds, 
oranges, lemons, figs, dates, mel- 
ons, pomegranates, and some 
sugar cane. Mulberries also 
thrive, contributing to the sdk 
industry of Valencia. From this 
region come two famous wines— 
malaga and sherry, named from 
the cities Malaga and Jerez 
Northeastward, toward Barce- 
lona, the Ebro River has enough 
flow to supply an irrigation neh 
work. Farms in this cooler area 
raise potatoes, grains, pimentos, 
sugar beets, fruits, and olives. 
Wealth of Minerals 
Next to agriculture, mining is 
Spain’s chief industry Its moun- 
tains yield an amazing variety of 
minerals. They include copper, 
iron, coal, lead, manganese, zinc, antimony, tin, 
sulfur, wolfram, and potash. Spain has the world’s 
largest deposits of mercury. It exports most of its 
minerals, for it has little heavy industry. 

Its coal reserves are vast, yet it does not mine 
enough for its own needs. This is partly because of the 
great cost of raU freight from the mines. They are 
chiefly in the north — in Asturias and the Basque 
country. Water transport from Wales is cheaper. 
Manufacturing Is Not Extensive 
Except for Barcelona, Spain has no real industrial 
cities. The Ebro River, swiftly flowing down from the 
Pyrenees, supplies the Barcelona region with hy- 
droelectric power. The region also enjoys the ad- 
vantage of Barcelona’s fine, deep-water port This 
enables industries to import bulky raw matenals 
by water at cheap rates. The Barcelona region 
manufactures chiefly textiles, machinery, glass, 
chemicals, leather goods, and furniture. 

In Asturias there is some chemical and met- 
allurgical industiy. Madrid manufactures chemi- 
cals, cork products, leather, and pottery. Seville 
produces cork and tobacco, soap, and chocolate. 
A few other cities have glass factories, paper mills, 
and tanneries. There are many small fish can- 
neries for Spain’s catch of sardines and cod. 
History and Art Are City Assets 
In recent years Spain has developed a consider- 
able tourist industry. The government provides 
a central agency to aid visitors. The agency has 
even built attractive inns, like de luxe motels, a 
convenient intervals along the highways. 


ELEMENTARY LESSON IN GEOGRAPHY 



In the vard of a Cathohc school Spanish rirls leam the lay of the 
Snanish land by walking over a huge relief map. The ndges in the 
center enclose the Meseta. Notice how deep are its nver valleys. 


PEOPLE CELEBRATE MANY HOLY DAYS 



A flower-filled float bears a richly decorated reli- 
gious statue in the Corpus Chnsti procession in 
Seville. Even villages have elaborate festivals. 
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THE W HITE BUILDINGS OF CADIZ, CITY OF THE SEA 





Founded by the Phoenicians, Cadiz is southern Spain’s door to the Atlantic Ocean. Stone seawalls protect it on three sides 


from the surf. The fourth, the part of the city shown here, faces a sheltered bay. Cool breezes stir the palm trees in the patios 
and many parks of Cadiz. The Renaissance style church in the background is the New Cathedral, begun in 1722. 


HOMES 

Ik 


Gothic cathedral in all Spain. The great 13th- 
centurj' church shelters the remains of the Cid, the 
heroic Spanish warrior who championed Christianity 
against the Moors in the 11th centui^'. 

San Sebastian, on the Bay of Biscay near the border 
of France, is an old Roman town. It is attractive 
chiefly as a summer resort. Its beaches and mineral 
springs make it one of Europe’s famed “watering 
places.” Spanish kings moved there in summer to 

FOR THE RICH AND THE POOR 


Spain fascinates tourists. Cities rich in history 
and art rise in stately pride from the gaunt, sun- 
bright Meseta. Toledo, once the capital of Spain, 
stands on a giant ridge of granite, surrounded on three 
sides by the Tagus River and on the other b}’ a medie- 
val wall. Crowning the summit is the Alcazar, begun 
as a Roman palace and then taken over by the kings 
of Spain. During the Civil War, 1936-39, the Na- 
tionalists defended it for weeks under a blasting 
siege. The great Gothic cathe- 
dral, begun in the 13th century, 

's the seat of the primate of 
Spain. Other churches display 
treasures of silver and gold deco- 
rations and paintings by El 
weco. The streets and buildings 
Toledo keep the character of 
the Moorish founders. 

Moorish Castles, Churches 
Zaragoza, once capital of Ar- 
agon, is a flourishing modern trade 
Renter, but it also has its floor- 
's castles and Gothic churches. 

I ® university was founded 
a 4;74. Salamanca is the old- 
a and most famous of Spain’s 
Diversity towns. In 217 b.c. 
ja^a^nca was captured by Han- 
„i ^ : ^ts university was founded 
1215 by Alfonso IX of 
introduced Arabic 

^^jraing into Eurone — - 

Bureoo at tn,, tie Th^tatelv elegantly designed Seville house at the nght is typical of the old homes of 

tiin r i°°t; of a moun- f'? CT^dees The inatted window hangmgs keep out the bummg sunlight. At 

“> has the most elaborate left, Barcelona tenements open on a cobbled street. They too have sun mats. 
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VALENCIA, QUEEN CITY OF ANDALUSIA 



ONCE SPAIN’S CAPITAL 


This old Grecian-Moorish city in Andalusia, in southern Spain, is a favorite of 
tourists. Though it has become modem and progressive, it has kept its gay cos- 
tumes and festivals. In spring it is fragrant with orange blossoms. 

Miramar Palace, as does the government today. 

Tourists also enjoy the colorful old fishing quarter. 

The southern provinces are known as Andalusia. 

This is the region usually called “sunny Spain” — a 
land of lush fruits, music, and gypsy dancing. Here 
is Granada, splendid capital of 
the Moorish province which held 
out 200 years after the Moors 
had been driven from the rest of 
Spain. Once a city of 400,000 
people, it has now declined to 
about 153,000 (including its sub- 
urbs); but it is one of Spain’s 
most picturesque cities. 

The Moorish Alhambra 

Granada surmounts two hills. 

In its 16th-century Renaissance 
cathedral are the tombs of Ferdi- 
nand and Isabella. In Granada 
is the magnificent Alhambra, the 
most perfect example of Moorish 
art remaining in Europe. Begun 
in the 12th century, it was both 
palace and fortress (see Alham- 
bra). Most Andalusian cities 
have magnificent fountains dat- 
ing from the days of Moorish 
irrigation, but those of Granada 
seem to be especially cooling 
and musical. 

Coidoba, or Cdrdova, once, 
was one of the world’s great com- 
mercial centers. It won fame 
for the fine, soft cordovan leath- 
er. TodV.^it is a slumbering 







in the Mediterranean sun. Superb iron grilles 
enclose the balconies and frame the windows. 


town and visited only for its cathedral, 
originally a Moorish mosque. 

Cadiz and the Balearics 
Cadiz, on the southern tip of Spain 
on the Atlantic coast, is said to be 
the oldest town of continuous existence 
in Europe. The Phoenicians founded it 
about 1100 B.C., and it was an impor- 
tant city for thousands of years. In 
the 18th century it held the monopoly 
of trade with Spanish America. Today 
it is noted chiefly for its beauty, sea 
bathing, and superb climate. 

The coastal mountains of eastern 
Spain dip under the Mediterranean 
and then rise again to form the Balearic 
Islands of Spain. The beautiful little 
Balearics have long attracted tourists 
(see Balearic Islands). 

Spain’s Early History 
The pageant of Spain’s history is as 
picturesque and as full of contrasts 
as the country itself. As early as 1100 
B.c. the Phoenicians sailed their tiny 
ships to Spain, seeking its iron and tin. 
About 500 B.c. Carthage colonized the 
land and held it until Rome’s galleys and armies 
drove out the Carthaginians in 201 b.c. Then came 
six centuries of Roman colonization and government 
During that time most of the Spanish cities were 
founded, and Spain grew to nearly three times the 
population it has today. Two 
Roman emperors, Trajan and 
Hadrian, were Spamsh-born; 
and Spain contributed nearly all 
the more notable writers of the 
“silver age” of Latin literature 
(see Latin Literature). 

In the 5th century a.d. began 
300 years of Spain’s subjection 
to Teutonic barbarian tribes. 
The land was invaded by the Sue- 
vi, Alans, and Vandals. In 415 
Rome sent the Visigoths, anoth- 
er powerful Teutonic tribe, to 
regain Spain for the empire The 
Visigoths killed or pushed back 
most of the horde, but some 
Vandals leached Andalusia— 
giving their name to that region, 
Vandalusia. The Visigoths ruled 
Spain from 415 to 711. 

Moorish Invasion 

The Visigoths leigned until 
the great battle of Jerez de la 
Frontera (Jerez of the Fiontier) 
in 711 when Moorish invadem 
from Africa overthrew the 
Goths. This established the Mo- 
hammedan power which laste 
Spain for seven centuries. 


m 
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The Moorish period in Spanish history is al- 
most richer than that of the Roman coloniza- 
tion. Their splendid irrigation projects made a 
garden land out of the arid coastlands and 
southern hills of Spain. They rebuilt the old 
Roman cities on Arabic lines, with graceful 
palaces and vast mosques with domes and mina- 
rets. Fine metalwork and silk and leather 
goods, as beautiful as any from the Orient, 
came out of Spain; and a Toledo blade became 
as desirable as one from famed Damascus. 


Christian Eangdoms Expel Moors 


Christian kingdoms, meanwhile, were forming 
in the northern mountains and nibbling bit by 
bit at the Moorish provinces. The kingdom of 
Asturias on the Bay of Biscay, which later ex- 
panded into the kingdom of Leon and Castile, 
was the birthplace of Spanish liberty. Almost 
from the beginning of the Moorish invasion, 
Asturias struck back at the Mohammedans. 

Later it wms joined by Aragon, Navarre, 
Catalonia, and Portugal. Together they waged 
the long battle to "free Spain from the infidel.” 
In the battle of the plains of Tolosa in 1212, 
the combined kingdom of Leon and Castile 
practically broke the Moorish power and re- 
stricted the remnant to the small Mohammedan 
kingdom of Granada in south Spain. 

From this period come the great tales of chiv- 
alry, among them the songs and stories of the 
gallant Christian knight called the Cid ("com- 
mander”). His true name was Rodrigo Ruy 
Bias de Bivar. In the 11th century he per- 
formed deeds of prowess for the king of Castile. 


Ferdinand and Isabella Unite Spain 
In 1469 the marriage of Ferdinand of Aragon 
and Isabella of Castile united most of Spain 
under a single rule. The final blow at Moorish 
power in Spain came through the conquest of 
Granada in 1492 — the year that Columbus gave 
the New World to the crown of Spain. In 1512 
me Spanish part of Navarre was conquered. 
Philip II seized Portugal in 1580, and Spain 
held it for 60 years. Only the tiny state of 
An^rra in the Pyrenees remained free. 

Lhe grandson of Ferdinand and Isabella be- 
came the most powerful ruler in Europe. He 
^as Charles I of Spain, better known as Charles 
L Holy Roman Emperor. In the reign of 
harles, Spain became mistress of nearly half 
e w'orld. Charles ruled Spain, Naples and 
‘^'cily, the duchy of Milan, and the Netherlands, 
the imperial lord of Germany as w'eU as 
the treasure lands of the New World (see 
arles V, Holy Roman Emperor), 
p a Philip II, Spain championed 

a holicism against the march of the Protestant 
Cormation (see Reformation). Tragically, 
tin ®P’'uad the old institution of the Inquisi- 
u (see Inquisition). Many Jews and Moors 
cm expelled. Protestants and even "heretical” 
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MASTERPIECES OF ARCHITECTURE 



Here in the Alcazar of Segovia lived Isabella when she was crowned 
queen of Castile. Built in the 11th centiuw for the rulers of Spain, 
it has been called the perfect type of medieval Spanish castle. 



rhis Court of the Lions, with its playing fountain, is only one of 
nnFv iewellike courts of the Alhambra m Granada. Visitors from 
dl over the world come to enjoy the splendor of this Moorish palace. 
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ROMANS BUILT THIS THEATER 



These rums rise from the Estremadura plain at Merida. Built in 
the reign of Augustus, the theater seated 5,000. 


Catholic Spaniards were tortured and burned at the 
stake in auto-da-fe, “act of faith.” The persecution 
ciushed the Spanish people’s initiative and fieedom 
of thought. At the same time Philip tiied to stamp 
out Protestantism abroad by attempting to conquer 
Protestant England. Sir Francis Diake’s defeat of 
Philip’s mighty invasion fleet smashed Spain’s lule 
of the seas (sec Aimada, Spanish). Philip’s futile 
and costly efforts at conquest permanently huit the 
resouices of the Spanish kingdom. 

The Decline of Once-Mighty Spain 

After the time of Philip II Spain steadily dechned 
in power and liclies. The final e.vpulsion of the 
Moois in 1608-9 by his son, Philip III, seriously 
weakened Spain, because the Moois had been enei- 
getic buildeis and businessmen. The death of Charles 
II in 1700 ended the Hapsbuig line of Spanish kings, 
and most of Euiope fought for the vacant throne m 
the Wai of the Spanish Succession, 1701-14. 

The war stripped Spain of most of its outl 5 dng pos- 
sessions in Euiope and seated a Fiench Bourbon 
piince on the thione as Philip V. Fiom 1714 to the 
outbreak of the French Revolution, Spain was little 


moie than a satellite of France. In 1808 Napoleon 
placed his brother Joseph on the throne of Spain. The 
outraged Spaniaids revolted. Aided by the British, 
they freed Spain from Bonaparte’s rule in the Penin- 
sular War, 1808-14. Meantime, in 1812, Spain 
adopted a liberal constitution, but when Ferdinand 
VII ascended the throne he abolished it. By the 
end of his reign in 1833 Spain had lost all its vast 
empire in the New World except Cuba and Puerto 
Rico, and these were lost in the Spanish- American War 
of 1898. The war also cost Spain the Philippines. 

Spain Works Toward Liberal Government 
As the old Spain— the Spain of grandees and abso- 
lute royal power — declined, a new and more liberal 
Spain was struggling forward. Conflicts between hb- 
eials and reactionaries brought years of revolutionary 
movements interspersed with periods of constitutional 
goveinment. From 1873 to 1875 Spain was a repubhc, 
but in 1875 the Bourbon monarchy was restored to 
potver when Alfonso XII ascended the throne. In 
1876 a new constitution was adopted. 

The struggle for democratic, or even constitutional, 
government was especially difficult in Spain, because 
the Spanish people had their own legional interests. 
The Spaniard is an indi'vidualist and does not rehsh 
centralized power. He is, moreover, more devoted to 
his native region, such as Catalonia or Andalusia, 
than he is to Spain as a whole. 

First World War and Dictatorship 
Duling the first World AVar Spain was neutral. This 
stimulated its few industries, as it sold supplies to 
the Allied nations. Peace brought the loss of foreign 
markets and Spain fell into economic depression. 
The weak Bouibon government of Alfonso XIII 
could not cope with it nor put down an old, costly 
rebellion in Spanish Morocco. In 1923 General Primo 
de Rivera, with Alfonso’s consent, seized power and 
set up a fascist form of government. He made many 
impiovements, but the woild depression in 1929 again 
plunged Spain into near-poverty. De Rivera resigned 
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MALAGA’S WHITE CATHEDRAL 



The great vaulted cathedral of Malaga was begun in 1538. It is on the site 
of a Moorish mosque. Nearly every large Spanish town has a cathedral. 

in 1930. Opposition to the dictatorship shifted to 
dislike of the monarchy. Republican parties over- 
whelmingly won the elections in 1931. Alfonso went 
into exile (see Alfonso). 

Spain Becomes a Republic 
A provisional republican government, under Presi- 
dent Niceto AlcaM-Zamora, took control. A new liber- 
al constitution was adopted. It separated the church 
horn the state. The republic began many reforms. 

At the start of the republic nearly half the Span- 
ish people could not read or write. Poverty was vide- 
spread, and industrial wages were low. In Madrid 
many workers had become Socialists. In Barcelona 
^_ny had turned to anarchism and to syndicalism, 

^hich aims at putting workers’ organizations in con- 
trol of all industries. 

The republic struggled to reconcile the conflicting 
loovements and push its reforms, but it had little in- 
iiuence or money. In 1936 the many leftist parties 
united in a “Popular Front” and overw’helmed the con- 
ser\'atives and moderate liberals in the national vote. 

_ Civil War Engulfs Spain, 1936-39 
cnil war followed within a few weeks. The rebels, 

'rno called themselves the Nationalists, were the con- 
nnd the Spanish army'’. The defenders were 
1 and the workers, called the Loyalists. 

At I • J'rn.ncisco Franco, the rebels swept to 

iif" ^ hastily organized, sturdy Loyalist mi- 

'“u held it until the end of the war (see Franco), 
rom the start the war was incredibly fierce, vdth 
untical cruelty on both sides. 


The conflict has been called a “training 
ground for the second AA’^orld AA'^ar,” because 
other nations took part and tried new mili- 
tary tactics. Nazi Germany and fascist 
Italy sent “volunteer” troops to the rebels 
and supplied them with arms and planes. 
Communist Russia aided the Loyalists with 
arms and technical e.xperts and recruited an 
international biigade.” 

ar ended Alarch 28, 1939, when 
Aladrid gave up. It was estimated 
that the savage conflict had cost Spain more 
than 1,000,000 lives, about 700,000 wounded, 
and some 40 billion dollars. 

Spain Becomes Fascist 
The victorious Nationalist leader. Gen- 
eral Franco, then established Spain as a 
fascist dictatorship and restored the Roman 
Catholic church. As El Caudillo (the lead- 
er) he headed the Falange (phalan.x) and 
banned all other political parties. He put 
industry’ under national sy’ndicalism. Franco 
ruled Spain by decree until 1942 when he 
re-established the Cortes (parliament), which 
he continued to dominate as “chief of the 
state.” 

In the second World War, Franco pro- 
claimed Spain’s neutrality’, but gave under- 
cover aid to Germany and Italy’. On the pre- 
text of keeping the international zone of 
Tangier neutral, Spain occupied the region. In 1945 
it wthdrew at the demand of the other powers (see 
Tangier). These unfriendly acts, combined with 
Franco’s harsh rule, led the other countries to bar 
Spain from membership in the United Nations. The 
ban was relaxed in 1950 to admit it to the Food and 
Agricultural Oiganization of the U.N. This, of 
course, did not include full membership in the U.N. 

Regency Council and Economic Problems 
In 1947 a controlled plebiscite approved Franco’s 
“Law of Succession.” This established a regency’ coun- 
cil which, at the death of Franco, would name a king 
or regent. By a two-thirds vote of the Cortes, the 
king or regent would become ruler of Spain. 

Franco somewhat lessened the harshness of his dic- 
tatorship, but severely restricted the Basques. In 
an effort to quell their rising demands for autonomy’, 
he forbade their schools to teach the Basque language 
and banned newspapers in Basque. He also ordered 
that children be given Spanish Christian names in- 
stead of the traditional Basque names. 

Under Franco, Spain made some economic progress, 
but recovery from the ruinous civil war was slow'. 
Factories, railroads, and shipping all needed quanti- 
ties of new equipment. Housing was an especially’ 
grave problem, for thousands of homes had been de- 
stroyed in the war. High fi-ving costs drove w’orkers, 
especially in Barcelona, to rioting. Franco sought 
economic aid from other nations. The United States 
considered Spain a key to Europe’s defense against 
Communism and, in 1951, sent economic assistance. 



SPAIN 


322& 


THE WAR THAT BLED SPAIN AND BROUGHT FASCIST DICTATORSHIP 



These Estremadura civilians are typical of Superbly equipped German Condor The victor, Franco, center in the review- 

the determined Loyalist militia in the civil Legion “volunteers” march through ing stand, raises hand in fascist salute 

war. The “range finder” is homemade. Gijo to support Franco’s Nationalists. to his triumphant armies in May 1939. 


By 1953 the question of American air and naval 
bases in Spain hinged on further economic aid. The 
Franco government pointed out that it had taken 
steps to rehabilitate the stricken country, but needed 
outside help to complete its colonization program 
that had been estabhshed by the Ministry of Agri- 
culture. The program aimed to put some 900,000 
acres of Spain’s land into production by irrigation and 
soil control. 

To qualify as settlers on the new land, Spaniards 
attend the Institute of Colonization’s schools of agri- 
culture. They then receive two cows, one horse, a 
sow, fertilizers, seeds, and implements. They live in 
one of the some 30 new villages. Their increased crop 
production usually enables the settlers to repay the 
government in two or three years. Most of them 


expect to own their homes and land within 10, to 25 
years. 

United States Gets Military Bases 
Late in 1953 the United States agreed to give Spain 
considerable economic and military aid in return for 
sites for air and naval bases. The United States 
planned to build a naval port and air base near Cadiz 
and an aviation fuel pipeline from Cadiz to air fields 
near Madrid and Seville. It sent its first shipment 
of arms to Spain in 1954. 

In 1954 Spain pressed its claim to Gibraltar, and 
radical young nationalists rioted in protest of a visit 
by Queen Elizabeth II to the British garrison on 
the Rock. The government arrested several of the 
leaders. Franco’s regime also quickly put down riots 
by anarchists and monarchists. 
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SPAIN 

The Land and the People 

I. Location and size S-311: location in the world, 

map W-204-5; in Europe, map E-416; political di- 
visions map S-312 

A. Island provinces: Balearic Islands B-20, map 
S-312; Canary Islands C-110, maps A-42, A-452 

B. Possessions in Africa: Spanish Morocco M-393 
and PacUndex, map A-167; Spanish West 
Africa, Spanish Guinea (FacLIndex), map A-42 

II. Structure of the land 8-311-13, E-430, list S-311, 

maps S-312, E-419, pictures S-313, 314, 316 

A. Mountains and central plateau (Meseta) 
S-312, list S-311, picture S-314: Pyrenees P-447, 
E-422, picture S-313 

B. Rivers and lakes S-312-13, list S-311 

C. Coast line S-311, pictures S-313, 314: Gibral- 
tar G-107 

III. Climate S-313: rain, map E-420 

IV. Plants and animals S-313: vegetation, map E-420 

V. People S-313-16: Basques S-314, picture F-192b; 

Moriscos (Moors) M-389 

A. Population S-315, list S-311: distribution, map 
' E-419 

B. Emigration to the United States, chart 1-46 


VI. How the people live S-315-17: food S-316, 317; 

clothing S-316, pictures S-314, 315, 316, 317, 

shelter S-316-17, pictures S-314, 316, 319 

A. Form and village life S-316-16, pictures S-314 

315, 316 ^ , 

B. City life S-316-17, pictures S-319: Madrid 
M-27-8, picture M-26 

C. Religion and education S-315, pictures Sy* jj 1 

D. Games, fiestas, and holidays S-316; bu ^ 

fighting S-317, picture S-317; Christmas 
C-295, folk dancing F-192c, picture F-192b j 

VII. Resources and industries, list S-311 ' 

A. Agriculture S-315, 317-18, V-434: lemon 

L-161; olive 0-378; orange 0-400, grape 
(raisin) R-72, pictures S-313, 315; wheat, pie- ^ 
ture S-315; rice 11-149 

B. Minerals and mining S-318, P-447, mapE-429 
copper C-473; mercury M-173 

C Fisheries, picture S-314 

D. Sheep raising S-318, S-137, picture S-314 

E. Manufacturing S-318, M-28, B-54, V-4ii0» 

S-109 . I 

VIII. Trade: exports and imports, see Trade table i 

FacWndex 

IX. Transportation and communication S-317 
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X. Principal cities S-318, 319-20, list S-311, pictures 
S-319: Madrid M-26-8, picture M-26; Barcelona 
B-54-5; Seville S-108-9; Valencia V-434-5, picture 
S-320. See also names of cities in Fact-Index 

XI. Spain's cultural heritage — the arts S-317 

A. Architecture: Alhambra A-167, S-320, picture 
S-321; Alcazar of Segovia, picture S-321; Esco- 
rial, pictures M-27 

B. Language and literature S-325-8, outline L-99 

C. Painting P-27&-d, 34d-5, color pictures P-27c-d, 
34c; Murillo M-451 (‘Immaculate Conception’, 
picture M-452); Velasquez V-439, P-27b, d (‘The 
Maids of Honor’, color picture P-27d) ; El Greco 
P-276 (‘The Assumption of the Virgin’ P-276, 
color picture P-27c). See also names of painters 
in Fact-Index 

XII. Government S-322ffi: Francisco Franco F-277 

History 

I. General S-320-3226: kings of Spain, see Fact-Index 

II. Early history to expulsion of Moors S-320-1, B-55, 
S-109: Phoenicians P-205; Carthaginians C-129, 
H-259; Romans R-186, 188, C-14, map R-182 

A. Barbarian invasions E-432: Goths G-143; Van- 
dals V-437 

B. Moorish invasion S-320-1, M-331, M-389, E-432 

III. Rise of the Spanish kingdom S-321, E-432 

A. Moors expelled M-389, S-321 

B. Union under Ferdinand and Isabella S-321, 
1-255: Inquisition 1-151; printing introduced 
P-414d; Ximenes de Cisneros X-327; Colum- 
bus discovers America C-416-19, 1-255, D-124 

C. Charles V (Charles I of Spain) as Holy Roman 
emperor rules half the known world C-189: 
Loyola founds Jesuit order R-93, L-339; Saint 
Francis Xavier X-327 

D. Pope Alexander Vi's Line of Demarcation di- 
vides the New V/orld between Spain and Por- 
tugal (1493-94) A-188, M-31-2 

IV. New World explorations and conquests A-188-90, 
L-110, map A-189: Vespucius V-464; Balboa B-19; 
Ponce de Leon P-368; Magellan M-31; Cortez 
C-488; Pizarro P-278; Cabeza de Vaca C-3; De 
Soto I)-736; Coronado C-486 

A. West Indies P-434, C-528, J-292, H-245, D-124 

B. North America S-307-3086, F-38, W-42, 0-414, 
C-44-6, T-93-4, F-149-50, map F-151: Aztecs in 
Mexico AI-206, A-542, C-488 

C. Central America C-176, H-417, S-33, C-490, 
N-233, P-52: Mayas in Yucatan M-143a, G-222c 

D. South America S-276; Incas in Peru and Bolivia 
L50, P-164, B-224, P-278. See also history sec- 
tions in articles on South American republics 

V. Philip II inherits Spain, the Netherlands, parts of 
Italy, and Spanish possessions in the New World 
P'191: marriage with Mary Tudor of England 
M-105; seizes Portuguese crown and East Indian 
trade P-380, E-208; Philippines conquered and 

colonized P-201 

Recline of the Spanish empire S-322 
A. Catholic Spain's attempts to stem growing tide 
of Protestantism results in loss of the Nether- 
lands N-120-1, W-139 

• Defeat of the Armada (158S] A-372-3, E-333 


C. Portugal regains independence (l640) P-380 

D. Blake defeats Spanish fleet in Canary Islands 
B-205 

E. War of the Spanish Succession (1701-14) 
A-497, S-322: Bourbon Philip V gains Spanish 
throne B-265, P-191; Gibraltar lost G-108; 
Treaty of Utrecht U-420, A-497 

F. War of Jenkins' Ear (War of the Austrian Suc- 
cession, 1740-48) A-497-8, E-369: King George’s 
War K-46 (battle of Bloody Marsh G-79) 

G. Seven Years' War (1756-63) S-107, L-334 

H. Napoleon and the Peninsular War (1808-14) 
N-10, W-91: Joseph Bonaparte made king of 
Spain B-225 

I. New World possessions lost S-322 

1. North America: boundary settlements with 
United States W-22-3; Ix)uisiana Terri tor 3 ’- 
L-334; Mexico M-206; Central America 
C-176-7 

2. South America S-276-7, B-221-2, S-42-3 

3. Insurrection in Cuba C-528: Spanish- Amer- 
ican War (1898) S-324-5; Philippines, Guam, 
and Puerto Rico ceded to the United States 
P-13, P-201, G-221, P-435 

J. Loss of Morocco and Tangier M-393, T-11 

VII. The struggle for liberal government S-322 

VIII. World War I and dictatorship S-322-322a: Alfon- , 
so XIII A-152 

IX. Revolution of 1931 and the Spanish Republic S-322a 

X. Civil war and Fascist dictatorship S-322a, M-28, 
B-55: “fifth column’’ W-250; Franco F-277 

XI. World War II and postwar economic progress 
S-322a-6 

PORTUGAL 

The Land and the People 

I. Locotion and size P-378: location in the world, map 
W-204; in Europe, map E-416; air distances, polar 
projection map A-531 

A. Azores and Madeira A-542, M-22, map W-204 

B. Overseas provinces P-378: Cape Verde Islands 
C-119, map inset A-43; Mozambique M-442, 
map E-199; Angola, Macao, Portuguese Guinea, 
Portuguese India, Sao Tom6, Principe, Timor 
(FacUndex) 

II. Structure of the land P-378, maps S-312, E-419 

III. Climate P-378-9: rainfall map E-420 

IV. People P-378, 379, L-266: population distribution, 
map E-419; shelter P-379, pictures P-378, 381 

V. Resources and industries P-379, L-266, list P-378, 
map E-429d: cork C-479-80, pictures C-479 

VI. Trade and transportation P-379, L-266: exports 
and imports, table in FacLindex 

VII. Principal cities: Lisbon L-266, picture P-380; 
Porto (Fact-Index) 

VIII. Education and the arts P-379-80: language and 
literature P-380, IL180, L-98, diagram L98a 

IX. Government P-381 

History 

I. Early history and establishment of kingdom P-380 
II. Period of exploration and growth of colonial 
empire P-380 

A. Henry the Navigator H-340-1: Madeira M-22; 
Azores A-542; Cape Verde Islands C-119 

B. Diaz rounds Cape of Good Hope D-83 
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C. Christopher Columbus in Portugal C-417, 418 

D. Spain and Portugal divide New World 
(1493-94) A-188, M-31-2 

E. Vasco da Gama G-7-8: discovers Mozambique 
M-442; reaches India and Orient 1-67-8, A-188 

F. Explorations in the Americas A-188, 190; Brazil 
claimed and colonized B-293; Newfoundland 
coast reached by Corte-Real A-190 

G. Disputed claim to Spice Islands M-31-2, 
A-188-9 

H. Far East explorations; Ceylon C-180;EastIndies 
E-208; Japan J-319; Malaya M-60 

III. Decline of the Portuguese empire P-380-1 

A. Throne seized by Phillip ll of Spain (1581); but 
independence regained in 1640 P-380, P-191 

B. Commercial-political alliance with England 
(Methuen Treaty of 1703) P-380-1 

C. Lisbon earthquake (1755) L-266, E-196 

D. Peninsular War with Napoleon (1808-14) — 
loyal family flees to Brazil and establishes 
empire P-381, W-91, B-293: Brazil declares its 
independence in 1822 B-293 

E. Revolution of 1910 and World War I P-381, 
L-266 

F. Civil strife and military dictatorship P-381 

IV. Salazar civilian dictator since 1933 P-381: neutial 

Portugal becomes wharf of Europe in Woild 
War II L-266 , European Recovery Piogiamand 
North Atlantic Treaty P-381 
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SpANISH-AMERICAN war (1898). For years be- 
fore the outbreak of the Spanish-American War over 
Cuba, the United States had tried to buy the island 
from Spain. As early as 1847 President Polk made an 
offer. Then in 1895, after nearly a century of mis- 
rule, bands of Cubans rebelled against Spain. 

The Insurgents (rebels) began a reign of terror 
against the Loyalists, burning their homes and de- 
stroying their fields. In a brutal effort to restore order 
the Spanish army, under Gen. Valeriano Weyler. 
swept people from whole provinces — men, women, and 
children — into giant wire pens. Hundreds of reconcen- 
trados, “concentrated ones,” sickened and starved. 

The outrages were horrible, but they were exagger- 
ated by unscrupulous “yellow” newspapers in New 
York City and other cities. The press led many Ameri- 
cans away from their traditional unwillingness to in- 
terfere in the affairs of another country. A wide de- 
mand arose for forcible intervention to set Cuba free. 

‘Maine’ Explosion Touches off War 

President McKinley wanted no “jingoist” war. He 
called on Spain to ease its Cuban policy and met with 
some success. On the night of Feb. 15, 1898, however, 
an explosion sank the American battleship Maine in 
Havana harbor, killing 260 men. TVhen the hull was 
raised in 1911, examination proved that the explosion 
was external; but no one could tell whether the Span- 
iards or Cuban patriots, seeking a cause for American 
intervention, were responsible. 

In 1898, however, the “yellow” papers at once called 
the Spaniards guilty. American anger surged. The pos- 
sibility of war was brought closer by publication of a 
private letter written by the Spanish minister in 



Sea/* ridicules McKinley’s effort to halt demands for 
Spain. Drawn by H. C. Davenport, it appeared March 30, loyo* 

Washington, De Lome, which disparaged McKinley. 
Although Republican leaders did not want war, 
McKinley yielded to the popular outcry, “Remem- 
ber the Maine!” On April 11, 1898, he recommended 
to Congress that force be used to free Cuba. Con- 
gress agreed on April 19. War was declared April 25. 

The war opened on the other side of the world. 

On May 1 Commodore George Dewey's squadron 
steamed into Manila Bay in the Philippines and de- ; 
stroyed the Spanish fleet (see Dewey). , i 

To defend Cuba, Spain sent out a fleet under Ad- , 
miral Pascual Cervera. An American blockade was so 
ineffective that he arrived safely in Santiago harbor, , 

May 19. His fleet was in poor condition; but Rear ^ 
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THE U.S.S. ‘MAINE’ 



In January 1898, the Maine was sent to Havana on a “friendly 
visit,” but really to protect Americans there if war broke out 
with Spain. Destruction of the Maine itself led to the war. 


Admiral William T. Sampson, commander of the 
fleet, was not permitted to force a battle with 
Cervera. Sampson then asked for an army to reduce 
the Spanish forts that guarded Santiago’s harbor. 

The War Department sent about 16,000 men — 
mostly regular army troops — to Tampa, Fla., for em- 
barkation to Cuba. Among the units was the First 
Volunteer Cavalry, raised by Leonard Wood and 
Theodore Roosevelt. They were called “Rough 
Riders,” because many of the recruits were cowboys. 

The entire force, under Gen. William R. Shafter, 
lacked proper food, medicine, arms, and supplies. 
Blame for the tragic inadequacies laj’’ primarily upon 
Congress, as in time of peace it had not provided 
competent organization for militarj’ affairs. 

The troops landed on the coast of Cuba in June. 
Cutting through tangled bush, during July 1-3 they 
attacked the Spaniards at El Caney and on Kettle 
Hill on San Juan ridge on the outskirts of Santiago. 

As the Americans advanced, the Spanish authorities 
ordered Cervera’s fleet to sea to avoid humiliating 


capture by an army. On Sundaj’ morning, July 3, the 
Spanish fleet tried to run the blockade of the Ameri- 
can squadron. In the foiu-hour battle every Spanish 
ship was sunk or beached. Only one American was 
killed — Chief Yeoman G. H. Ellis of the U.S.S. 
Brooklyn, flagship of Commodore Winfield S. Schley. 

This naval \dctory of Santiago virtually ended the 
fighting. Santiago formallj'' surrendered July 17. On 
July 25 an army commanded by Gen. Nelson A. Miles 
landed in Puerto Rico, almost unopposed. Spain sub- 
mitted to an armistice on August 12. In the Philip- 
pines, however, word did not reach the command, and 
the army fought its only battle on August 13. 

On Dec. 10, 1898, the peace treaty was signed at 
Paris. Spain gave up Cuba and ceded Puerto Rico, 
Guam, and the Philippines to the United States. In 
return, the United States paid Spain 20 million dollars 
for its colonial government buildings. 

Casualties and Results of the War 

The number of troops in sertdce was 280,564, of 
whom 223,235 were volunteers; but most of the volun- 
teers never left the United States. In the army, 
only 700 were killed in action or died of wounds; but 
5,423 died of disease. The dreadful disease toll spurred 
the arm}’ into great advances in medical research, 
especially preventive medicine. Its work in fighting 
j’ellow fever, malaria, and other tropical scourges 
aided in building the Panama Canal. 

The war showed need of a canal across the Isthmus 
of Panama. To join the blockading fleet in the At- 
lantic, the Oregon made a forced run from San Fran- 
cisco through the Straits of Magellan to Key West. 
Remarkably fast though it was, the run took from 
March 19 to May 26. The Panama Canal was started 
soon after to provide quicker passage for naval vessels. 

The acquisition of Spain’s colonies made the United 
States an imperial power. In its new role, the nation 
faced growing obligations toward the world (see 
United States History, section 8). 


The SOFT SPEECH and VIGOROUS LITERATURE of SPAIN 



CERVANTES UNAMUNO 


Spanish literature. Spain is dhdded by moun- 
tains into isolated vallej’S. The Pjuenees sever the 
country from close contact with the rest of Europe, 
mvasion and wars have set up hostile groups within 
the_ land. Naturally, the Spaniard has become in- 
ividualistic, provincial, local, and conservative. 


The Romans gave him his language, but it was the 
Iberians, Jews, Celts, Vandals, Visigoths, and Arabs 
as well, who gave him his character. It is this charac- 
ter — proud, dignified, mystic, gracious, elegant, and 
sometimes cruel — together with the isolation and 
wars of Spain, which have etched the traits of Spanish 
literature. 

The language, an outgrowth of Latin, resulted in a 
less uniform speech in this dhdded country than its 
sister tongues, French and Italian. The literary 
tongue is Castilian, a dialect softened by Arabic. 
Catalonia has a language and a literature of its own. 

The earliest knoism work in Spanish is ‘El Cantar de 
Mfo Cid’ (Poem of the Cid), dating from 1140. The 
unknown writer left an epic poem crude in meter but 
full of the dignity and austerity of the hills of Spain. 
The “Cid” was Rodrigo Diaz de Bivar, who died in 
1099. Though he had often helped Aloslems against 
Christians, the poem presents him as a champion 
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WRITERS 


of Christianity against the 
Moors, and leaves a graphic 
record of the life of the 
times. 

Heroism and religion have 
long been the preoccupa- 
tions of Spain, and many 
are the early religious and 
miracle-plays such as the 
' El Auto_de los reyes magos ' 

(Mystery of the Magian 
Kings), a play of the Three 
Wise Men. 

Spanish energies were 
sapped by eight centuries of 
struggle with the Moors, 
and the year 1492, when the 
Moors were expelled, saw 
the discovery of America, 
opening new outlets and 
interests to Spain. Little of 
the nation’s vitality went 
into literature until the 17th 
century, the “golden age” 
of Spanish literature as it 
was of national glory. 

In 1605 appeared the 
first part of ‘Don Quixote’, bringing fame to poverty- 
hounded Miguel de Cervantes Saavedra. Perhaps no 
book by a single author has been more widely read. 
Don Quixote on his spavined steed gave the final 
stroke to the false ideals of knight-errantry. Satire 
though it is, its most notable result was to project 
kindlmess and human warmth into literature. (See 
Cervantes Saavedra, Miguel de.) 

Two other attacks on hollow chivalry were made in 
Mateo Alemdn’s novels, ‘Guzmdn de Alfarache’, and 
‘Atalaya de la vida umana’ 

(The Watchtower of Human 
Life), the first of that purely 
Spanish invention, picaresque 
hterature, dealing with the 
“picaro,” or rogue. 

Four great dramatists ap- 
pear in this same period. The 
two most famous are Lope 
F41ix de Vega Carpio and 
Pedro Calderon de la Barca, 
better known as Lope and 
Calderdn. The prolific Lope 
wrote his first play at the age 
of 12, tossed off over 1,000 
plays and many epic poems. 

His rapid improvisations lack 
finish or subtlety, but glow 
with genius, in disproof of the 
old saw “ genius is the capac- 
ity for taking pains." Lope, 
like Shakespeare, abandoned 
stilted forms for human real- 


OF GAY COMEDIES 





Lively dialogue and true Spanish humor are traits of the 
cuarnung com^ies,^ chiefly of Andalusian life, by the 
brothers, Serafin and Joaquin Alvarez Quintero. 


ity. Cervantes called him 
“a monster of naturalness ” 

Calderdn, on the other 
hand, might be called “a 
monster of ingenuity." At 
his best he surpasses Lope, 
but his style is as tiresomely 
lavish as baroque architec- 
ture, a mass of rhetoric and 
bombast. He is at his best 
in “cape-and-sword” plays 
such as ‘La Dama duende’ 
and ‘Mananas de abril y 
mayo ’. His one great phil- 
osophical drama, ‘La Vida 
es sueno’ (Life is a Dream), 
retells an oriental stoiy, 
‘The Awakened Sleeper’. 

The third of the great 
dramatists, Gabriel Tdllez, 
called Tirso de Mohna, 
gamed fame by dramatizing 
the old Don Juan legend in 
‘El Burlador de Sevilla y 
convidado de pietra’, a 
play imitated by thousands. 

■The fourth dramatist is 


FAVORITE 


THE NINETIES 



JosS Echegaray, the Spanish mathematician and states- 
man turned playwright and ruled thl“sta6e Vn the 
90 8, IS Shown m a portrait by SoroUa. 


Juan Ruiz de Alarcdn, a Mexican hunchback, student 
of Salamanca, and rich business man. Mocked for his 
deformity, he rebuked cruelty and other vices by 
presenting character types, a device adopted by 
Corneille and Moliere. 

When Spain’s star declined as a nation, literature 
suffered a long eclipse, to recover somewhat in the 
19th century. An outstanding novelist of the period 
is Benito Pdrez Galdds, who wrote a brilliant series of 
historical novels. Pedro Antonio de Alarcdn set the 
world laughing with his ‘El 
Sombrero de tres picos’ (The 
Three-Cornered Hat). An 
effective artist was Jos5 Maria 
de Pereda, who hated cities 
and the middle class, created 
fine peasant types, and 
preached patience and peace. 

First Spanish writer to wm 
the Nobel prize was Jos6 
Echegaray, whose play ‘El 
gran Galeoto’ had a great 
success in Europe and l^er- 
ica. A skilled technician, 
wise in stagecraft, he ruled 
the theater from 1873 to the 
90’s, but modern criticism 
finds him over-ingenious and 
windy. Modernism in writ- 
ing was brought to Spain by 
a Nicaraguan poet, Rub^n 
Dario, famous overnight for 
his poem ‘Azul’. 
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A great awakening came in 1898 
with the war which, strangely enough, 
left Spaniards and Americans bet- 
ter friends than before. Americans 
were attracted to Spanish art. 

Spaniards, realizing their backward- 
ness, resolved to redeem the nation 
from “ espanolismo,” dull indifference 
toward everything not Spanisln Angel 
Ganivet and Joaqufn Costa led this 
movement of “the generation of 
1898,” rewarded in a new flowering 
of literature. 

Ramon P6rez de Ayala has been 
called greatest of modem Spanish 
poets, with sensitive, melancholy 
Juan Eam6n Jimenez perhaps second. King of the 
Spanish drama is Jacinto Benavente, winner of a 

Nobel prize in 1922. His 
tragedy of peasant life, ‘La 
Malquerida’ (The Passion 
Flower), was a tremendous 
American success in 1918. 
Delightful comedies were 
written by Seraffn and 
Joaqufn Alvarez Quintero, 
and delicate, poetic novels 
by another duo, Gregorio 
hlartfnez Sierra and Marfa 
de la 0 Lejdrraga, his 
talented wife. 

Famous abroad for his timely novel ‘Los cuatro 
jinetes del Apocalipsis’ (The Four Horsemen of the 


Apocalypse), Vicente Blasco Ibanez 
nevertheless attained but a low hter- 
aiy standard. Pfo Baroja poured 
out novels in a forceful, formless 
cataract, and Ramdn Maria del 
Valle-Inclan was a powerful, star- 
tling stylist. Another stylist, leading 
critic of Spain, was Jos6 Martfnez 
Ruiz, called Azorfn, corrective of 
Spanish fluency and figures of speech. 
Salvador de Madariaga, made first 
ambassador to the United States by 
the new Spanish republic, showed 
equal skill as poet and novelist. 

Greatest intellectual force in Spain 
in recent years was Miguel de 
Unamuno, philosopher, poet, and novelist, who, like 
Madariaga, spent years in exile previous to the down- 
faU of Alfonso XIIL Like 
the Sociahsts, he resisted 
the confining ideas of race 
and nation, not because 
they impede the action of 
groups but because they 
limi t the indi^ddual. Indi- 
viduahsm was strong in his 
most famous w’ork, ‘The 
Tragic Sense of Life’. 

The conflict between faith 
and reason, the essence of 
Unamuno’s work, is at the 
root of Spanish philosophy. (For Reference-Outline 
and Bibliography, see Language and Literature.) 




BENAVENTE 



PROMINENT FIGURES IN SPANISH LITERATURE 


El Cantar de mio Cid’ (Poem of the Cid), about 1140. 

' El Auto de los reyes magos ’ (Mystery of the Magian Kings), 
12th century. 

Juan Manuel (1282-1347), short story -svriter — ‘El Conde 
Lucanor’. 

Juan Ruiz (14th century), poet and prose fiction -writer — 
El Libro de buen amor ’. 

Gil Vicente (14707-1536), dramatist — ‘Amadis de Gaula’; 
‘Ignez Pereira’. 

Mateo AlemSn (15477-16147), novelist — 'Guzmdn de 
Alfarache’. 

Miguel de Cervantes Saavedra (1547—1616), novelist, 
fematist — ‘Don Quixote’, novel; ‘La Numancia’, play; 
Noveias exemplares ’, stories. 

Luis de Argote y Gongora (1561-1627), poet— ‘Lloraba la 
nifia’; ‘Angelica y Medoro’; ‘Soledades’. 

Lope F61ix de Vega Carpio (1562-1635), dramatist— ‘Los 
Tellos de Meneses’; ‘Porfiar hasta morir’; El Acero de 
Madrid’; ‘Las Bizarrias de Belisa’; ‘La hermosa fea ; 
La Gatomaquia’. , . 

Guillgn de Castro (1569-1631), dramatist — ‘Las Mocedades 
del Cid’. 

Juan Ruiz de Alarcdn (15807-1639), dramatist — ‘La Verdad 
sospechosa’; ‘Las Paredes oyen’. 

Lrancisco de Quevedo y Villegas (1580-1645), philosopher, 
Puet. novelist— ‘ Historia de la vida del Buscdn’, picaresque 
novel. 

Calderdn de la Barca (1600-1681), dramatis^‘La 
Dama duende’; ‘El*Alcalde de Zalamea’; ‘El Mdgico 
Prodigioso’; ‘La Vida es sueno’; ‘La Cena del rey Bal- 
tasar!. 


Baltasar Gracidn (1601-1658), novelist — ‘El Criticon . 

Diego de Torres Villarroel (1696-17707), autobiographer — 
‘Vida’. 

Mariano Jos6 de Larra (1809-1837), satirist — ‘El pobreoito 
hablador’, periodical -written entirely by Larra. 

Antonio Garcia Gutierrez (1813-1884), dramatist — ‘El 
Trovador’, inspired opera ‘II Trovatore’. 

Juan Valera (1824-1905), novelist — ‘Pepita Jiminez’. 

Jos6 Echegaray (1833—1916), dramatist — ‘El Gran Galeoto’. 

Pedro Antonio de Alarc6n y Ariza (1833-1891), novelist — 
‘El Sombrero de tres picos’ (The Three-Cornered Hat). 

Jos§ Maria de Pereda (1833-1906), novelist — ‘Sotileza’; 
‘Penas arriba’. 

Jlosalid de Castro (1837-1885), poet — ‘Cantares gallegos’; 
‘En las oriUas del Sar’. 

Benito Perez Galdds (1845-1920) , novelist — ‘ Dona Perfects’ ; 
‘La Corte de Carlos TV’; ‘Zaragoza’. 

La Condesa Emilia Pardo Bazdn (1852-1921), novelist — 
‘Los Pazos de Ulloa’; ‘La Madre naturaleza’. 

Armando Palacio Valdes (1853-1938), noveUst — ‘Marta y 
Maria’; ‘Jose’; ‘La Espuma’. 

Miguel de Unamuno (1864—1936), philosopher, novelist, 
poet — ‘Niebla’ (Mist), novel; ‘Del sentimiento trdgico 
de la vida en los hombres y en los pueblos’ (The Tragic 
Sense of Life in Men and Peoples), philosophical treatise. 

Jacinto Benavente (1866- ), dramatist — 'Gente cono- 

cida’; ‘Senora ama’; ‘La Malquerida’. 

Rubdn Dario (1867-1916), poet — ‘Azul’; ‘Cantos de -vida y 
esperanza'. 

Pio Baroja (1872- ), novelist — ‘Camino de perfeccion’; 

‘La Busca’; 'Mala hierba’; ‘Aurora roja’. 
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Vicente Blasco Ibanez (1867-192S), novelist — ‘Los cuatro 
jinetes del Apocalipsis’ (The Four Horsemen of the 
Apocalypse): ‘La Catedral’; ‘iMare Nostrum’; ‘Sangre y 
arena’. 

Ramon Maria del Valle-Incldn (1870-1936), novelist — 
‘Sonatas’; ‘La Guerra carlista’; ‘Cofre de stedalo’. 

Joaquin (1873-1944) and Serafin (1871-1938) Alvarez 
Quintero, dramatists — ‘Los Galeotes’; ‘El Centenario’. 

Jos6 iMartinez Ruiz (“Azorin”) (1873- ), critic and 
novelist — ‘Los Valores literarios’, criticism; ‘La Voluntad’, 
novel; ‘Los Hidalgos’; ‘El Alma Castellana’. 


Sparrow. Sparrows are the plainly colored mem- 
bers of the finch family, but their musical ability 
makes up for their lack of fine feathers. The males and 
females look much alike. In North America there aie 
about 40 species, found nearly everywhere. 

The song sparrow, which makes its home near 
water, has heavily streaked underparLs and a black 
spot centering its breast. One of the first signs of 
spring is the voice of this great 
singer. In the woodland lives 
the reddish-brown fox sparrow, 
also a master musician. As you 
walk along the road another 
spariow darts from the weeds, 
and two white outer tail feath- 
ers mark him as the vesper 
sparrow. This six-inch bird of 
the plains and fields is famed 
for the appealing melody of its 
song. Other noted singers are 
the white-crowned and white- 
throated sparrows, whose names 
describe them. 

The swamp sparrow is a bird of 
the marshes, where it mingles its 
simple lay with the music of the 
marsh wiens. The confiding chip- 
ping sparrow may place its neat 
hair-lined nest low in the bushes 
of your garden. In a high-pitched 
voice it trills chippy, chippy, 
chippy so fast you may mistake 
it for a fiddling cricket. The short- 
tailed grasshopper sparrow, about 
five and a half inches long, lives 
in open fields. It is so named 
because its weak insectlike song 
recalls the grasshopper’s chirp. 

The prolific house sparrow, a 
hardy street urchin impoited 
from Europe in 1851, is a weaver finch, not a true 
sparrow. It is disUked because of its untidy ways 
and its tendency to drive away more desiiable birds. 

Sparrows are summer residents thioughout the 
United States and Canada, but most of them winter 
in the Gulf states. Their stout, conical bills are well 
adapted foi seed-eating, but they also feed on insects. 
(For pictuies in coloi of the song sparrow and the 
house sparrow, see Biids; Egg.) 

Sparrows belong to the family Fringillidae. The 
scientific name of the song sparrow is Melospiza 


Ramdn P6rez de Ayala (1881- ), poet and novelist— ‘El 

Sendero innumerable’, poem; ‘La Pata de la raposa’, 
novel. ' ’ 

Juan Ramdn JimSnez (1881- ), poet — ‘Arias tristes’- 

‘Piedra y cielo’. ’ 

Gregorio Martinez Sierra (1881- ) and his wife Maria de 

la O Lejfirraga (1880- ), poets, novelists, dramatists, 

under signature Martinez Sierra — ‘Flores de escarcha’, 
verse; ‘Td eres la paz’, novel; ‘Canclon de cuna’, plaj. 
Salvador de Madariaga (1886- ), poet and novelist— ‘La 

Girafa sagrada’, novel; ‘Romances de Ciego’, poem. 


melodia; of the white-crowned sparrow, Zonolrichia 
leucophrys; of the vesper sparrow, Pooecetes grammiis; 
of the chipping sparrow, Spizella passerina; of the tree 
sparrow, Spizella arborea. The house sparrow {Passer 
domesticus domesticus) belongs to the family Ploceidae. 
Sparta, Greece. The great rival of Athens in 
ancient Greece w’as Sparta, whose vigorous race of 
iron-hearted warriors has given us the adjective 
“spartan.” Sparta prided itself 
not on art or learning or splendid 
buildings, but on its valiant 
men w'ho “served their city in 
the place of walls of bricks.” 
Although Athens, mth its beau- 
tiful temples and statues, its 
poetry and philosophy, domi- 
nated the intellectual life of the 
world, it was Sparta which in the 
end wrested from its cultured 
opponent political supremacy. 

The Spartan government was 
founded on the principle that 
the life of every individual from 
the moment of birth belonged 
absolutely to the state. The 
elders of the city inspected the 
newborn infants and ordered 
the weak and unliealthy ones to 
be carried to a nearby chasm 
and left to die. By this practice 
Sparta made sure that only 
those who were physically fit 
should survive. 

The Hard Spartan Life 
The children who were allowed 
to live were brought up under an 
iron rale. At the age of seven 
the boj'^s were removed from 
the control of their parents and 
organized into small bands. The 
strongest and most courageous of the boj’S were made 
captains. They slept in public dormitories upon 
hard beds of rushes; they ate together of black broth 
and other coarse and meager fare; and they wore 
only the simplest and scantiest clotiring. Unlike 
the boys of Athens, they spent little time learning 
music and literature. Instead, they wnre drilled 
each day in gymnastic and military exercises until 
their muscles were like iron and their will power like 
steel. They were taught that retreat in battle or 
surrender was a disgrace. They were taught to endure 
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wHF.RR SPARTA MADE HER YOUNG CITIZENS STRONG AND HARDY 
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Here are some Spartan youths receiving a most important ^atWetes^as w^U *a™gmIs-^ooke^'^overSMor^*i?o^^^^^ 


pain and hardship without complaint, and to obey 
orders absolutely and without question. 

They were allowed to feel the pinch of hunger and 
encouraged to supplement their fare by pilfering food 
for themselves. This was not done to cultivate dis- 
honesty, but to develop shrewdness and enterprise. 
If they were caught, they were whipped for their 
awkwardness. Once, it is said, a Spartan boy, having 
stolen a young fox for his diimer, allowed the animal, 
which was hidden under his cloak, to gnaw out his 
vitals rather than to betray his theft by crying out. 
The girls were educated in classes under a similar 
system, but with less rigor. 

Discipline grew even more rigorous when the boys 
reached manhood. All Spartan citizens between the 
ages of 20 and 60 served in the army, and though 
allowed to marry, all had to belong to a men’s dining 
club and eat and sleep in the public barracks. They 
Were forbidden to possess gold and silver and their 
money consisted only of iron bars. War-songs were 
Iheir only music, and their literary education was 
alight. No luxury was allowed even in the use of 
Words. They spoke shortly and to the point, in the 
manner which we have come to call “laconic, froni 
Laconia, the district of which Sparta was the capital 
(also called Lacedaemon). 

The Three Classes in Sparta _ 

There were three classes of inhabitants in Laconia. 
The Spartan citizens (Spartiates), who lived in the city 
hself and who alone had a voice in the govemmrat, 
eevoted their entire time to military training. The 
Perioeci, or “dwellers-round,” who lived in the sur- 


rounding villages, were free, but had no political 
rights. They were the tradesmen and mechanics — 
occupations not allowed to the Spartans. The Helots 
were serfs, little better than slaves, bound to the 
farms and forced to cultivate the soil for the citizens, 
their masters, who owned the land. These Helots 
whose marriages and children were not so strictly con- 
trolled by the state, were the most numerous class 
and bitterly hated their masters.^ Only the amazing 
organization and splendid fighting powers of the 
Spartan state could keep them under control. 

Two Kings to Check Each Other 

Another strange feature of Sparta was that the 
government was headed by two kings, who ruled 
jointly, serving as high priests, as well as leaders in 
war. Each king acted as a check on the other. There 
was a sort of cabinet composed of five ephors or over- 
seers, who exercised a general guardianship over law 
and custom and came in later times to have greater 
power than the kings. The legislative power was 
vested in the assembly of Spartan citizens and in a 
senate or council of elders, chosen from the men 
who had passed the age of 60. 

The Spartan armies, although usually quite small, 
were all but irresistible. Each citizen soldier was 
inspired by the resolve to win or die. The Spartan 
mother, when she gave her son his shield, used to 
say; “Bring back this shield yourself or be brought 
back upon it,” referring to the maimer in which the 
dead were carried from the battlefield. 

The Spartan constitution is said to have been 
founded by Lycurgus (see Lycurgus). Under the 
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rigid discipline of its laws, Sparta extended its con- 
quests over the neighboring states until it gained 
control of most of the Peloponnesus — the peninsula 
forming the southern half of Greece. 

Sparta’s prowess naturally brought rivalry with 
Athens, the leader of the northern states and for a 
time of all Greece. This rivalry culminated in the 
Peloponnesian War (431-404 b.c.), which resulted in 
Athens’ ruin and Sparta’s supremacy. But the tyr- 
anny of the Spartans aroused hatred and rebellion, 
and the jealous limitations on citizenship gradually 
cut down the number of the specially trained war- 
riors until only a few hundred remained. After about 
30 years of Spartan domination, the Thebans under 
Epaminondas defeated Sparta and ended its power. 
With the rest of Greece, Sparta was soon conquered 
by the Macedonians and finally became a part of the 
Roman Empire. (See Greece.) 

The modern town of Sparta, built after the Greek 
War of Independence in 1834, occupies part of the 
ancient site, near the river Iri (the ancient Eurotas) 
and about 15 miles from the Gulf of Messenia. 
Population (1951 census), 7,900. 

SpartaGUS (died 71 b.c.). For many years the 
name of the Thracian slave Spartacus was terrible to 
the ears of the old Romans; for it reminded them of 
the danger that constantly menaced the very existence 
of their state, the danger of an uprising of the enor- 
mous slave population that might wipe out the Roman 
nation at a blow. Scholars have calculated that for 
every freeman in ancient Italy there were three slaves. 
If these unhappy men, goaded by the brutal treatment 
they received as household and plantation laborers, 
had once united under capable leadership, nothing 
could have withstood them. 

There were many slave uprisings in the history of 
Rome, but the most formidable was that headed by 
Spartacus in 73 b.c. Escaping from the school of 
gladiators at Capua, he fled to Mount Vesuvius, where 
he collected an army of runaway slaves like himself. 
For two years he terrorized Italy, d ,.'eating army after 
army sent against him fi'om Ro (Te, and laying the 
land waste from the foot of the . Ups to the southern 
tip of the peninsula. But the ins^irrection was finally 
crushed, Spartacus was slain, a / 6,000 of his follow- 
ers were crucified along the Appian Way leading 
to Rome. j 

School children long ago I'/ed to recite Elijah Kel- 
logg’s imaginary address, “ Jpartacus to the Gladia- 
tors at Capua.” Its stirriig lines concluded with: 
“If ye are men — ^follow m . . . if we must fight, let 
us fight for ourselves! If pe must slaughter, let us 
slaughter our oppressors! 
under the clear sky, by tl 
honorable battle!” i 

At the close of the fink World War, the name 
“Spartacans” was applied w the extreme radical wing 
of the German Sociahsta: 'Ihe leader of this faction, 
Karl Liebknecht, had wjrittm under the pen name of 
“Spartacus” while he wal? bei% held a prisoner by the 
German government. The of the group is found 


f we must die, let it be 
bright waters, in noble. 


in the opposition of the extreme left to the war. It led 
to a split in the Socialist party and the formation of 
the Independent party — the Spartacans. After the 
revolution of 1918 and the overthrow of the Kaiser, 
the party became even more radical. 

Spectacles. Normal vision is called “20-20.” 
This means that from a distance of 20 feet, an eye 
can see what it should at that distance. However, 
if an eye is abnormal in shape or action, the abnor- 
mality may cause a defect in vision. 

Many defects can be overcome by wearing a com- 
bination of lenses and supports called spectacles. The 
lenses are ground to counteract the defect, as deter- 
mined by tests. Some tests consist of reading differ- 
ent-sized letters and describing various pictures and 
combinations of lines. The eyeball can be tested foi 
shape with instruments. An examiner also looks at 
the retina for symptoms of disease. These tests show 
not only how great the defect of vision may be, but 
the cause of the trouble. The shape of the eyeball 
may cause nearsightedness or farsightedness. In 
many" cases the muscles which control the eyes are 
out of balance with each other. 

Considerable training and experience are required 
for this work, so it pays to have the eyes examined 
by a specialist. The wrong glasses may in time ruin 
the sight. There are two kinds of specialists. Doctors 
who can treat eye diseases as well as correct vision 
defects are called oculists or ophthalmologists. Men 
who are trained to correct defects of vision only, and 
are limited by law to this field of work, aie called 
optometrists. 

After an examiner prescribes glasses, they aie made 
by an optician. He grinds blanks made of special 
optical glass into lenses having the prescribed curves. 
Concave lenses are used to correct short sight, con- 
vex lenses for far sight; prisms, where the eyes tuin 
in or out too much; segments of cylinders, for astig- 
matism or irregular curvature of the cornea, or crys- 
talline lens; and endless combinations and modifi- 
cations of these forms for complicated conditions. 

Then the optician fits the ground and polished 
lenses into frames, adjusting each lens so that its 
center will come at exactly the right point in front of 
the pupil and tilting it to give just the right angle 
for reading or distant vision. Glasses with side bars 
or bows to pass over the ears are specifically desig- 
nated spectacles, while those which clip to the nose 
are called eyeglasses or pince-nez. Single eyeglasses 
or “monocles” and glasses mounted on a handle 
(lorgnettes) are also used. Plain colored glasses are 
used to protect the eyes from glare and dust. 

Spectacles were invented late in the 13th century, 
perhaps by Roger Bacon (see Bacon, Roger). They 
were crude at first and were little improved for centu- 
ries. Bifocal lenses were invented by Benjamin Frank- 
lin. These have a small lens for near vision set into a 
larger lens for distant vision. The latest development 
is the manufaeture of contact lenses. They are made of 
glass or plastic and fit directly over the eyeball undei 
the lids so as to be virtually invisible. 
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WHAT the SPECTRUM TELLS the SCIENTIST 


PPECTRUM AND Spectroscope. From earliest times spectrum. Incandescent gases, however, give off 
the rainbow had delighted and puzzled observers, only certain colors. Their spectra consist of fine 
Men invented myths to explain the beautiful arc of colored lines and are called bright-line spectra. Both 
multicolored light that appeared after the rain. But bright-line and continuous spectra are emission spec- 
a scientific answer to the puzzle of the rainbow did tra, because they are produced by emitted light, 
not come until 1666. Discovering New Spectrum Facts 

In that year Sir Isaac Newton began investigating In the early 1800’s Joseph von Fraunhofer observed 
the problem of eliminating the color fringes in tele- that the continuous spectrum was crossed by many 
scope lenses. (Scientists now call these color fringes dark lines. He charted more than 700 of them, but he 
chromatic aberration.) He decided that the trouble was unable to explain their meaning. Because of his 
might lie in the character of light itself. So he discovery, however, they are called Fraunhofer lines. 

began to study how rainbow in a sunlight beam The meaning of the 

light formed colors, usmg . ... Fraunhofer Imes was dis- 

glass prisms to analyze covered about 50 years 

sunlight. ■■ ■ " ' ■ ^ Inter by Gustav Kirchoff 

He admitted a small , it/ :, ' • ' • and Robert Bunsen. With 

beam of sunlight into a _ a spectroscope they stud- 


darkened room and passed 
it through a prism. The 
beam produced a band of 
colors just like the rain- 
bow, ranging from red 
through yellow, green, and 
blue to violet. He then 
passed each of these colors 



ied the spectra of certain 
Orange substances which were va- 
Yellow in the nonlumi- 

Green Bunsen burner flame. 

Each vapor showed a char- 
acteristic bright-line spec- 
violet trum. But when emitted 
light was passed through a 


through other prisms and 
found that they did not 
change. But when he 
passed the whole band of 


Here a prism refracts (beads) a beam of sunlight and disperses 
(separates) the white light into the colors of the solar spectrum. 
For diagrammatic purposes the colors are shown here as distinct 
bands. Actually the edges of the bands blend to form the same 
soft array of colors we see in a rainbow. 


cooler vapor of the same 
substance, the bright lines 
were replaced by dark ones 
in the same position. 


colored lights through a prism in reverse position, 
the colored band became white sunlight again. 

From this he reasoned that white light is really a 
mixture of colored lights, and that each color is bent 
by a different amount when it passes through the 
prism. This difference in bending enables each color 
to stand out separately and be visible (see Color). 
The band of colored lights thus formed is called a 
spectrum. The rainbow is actually a spectrum, formed 
hy the sunlight passing through raindrops which act 
together as a giant prism (see Rainbow). 

Dispersion and the Spectroscope 
Separating light into its colors is called dispersion. 
It is accomplished by refraction (bending) of light 
in the prism. As explained in the article on Light, 
each of the colors has its own wave length. The 
"’ave length determines how much each color will 
l^nd as it passes through the prism. Red bends the 
least, violet the most. If the light beam strikes 
prism at a certain angle, the amount of bending 
lor each color is always the same. Each color then 
falls in exactly the same place on a screen, so its 
position is enough to identify it. 

Scientists use the dispersive action of the prism 
in the spectroscope. The spectroscope reveals that 
Ine spectral pattern of light is different for various 
0 asses of light sources. Light from the sun, from 
oortain lamp filaments, and from molten metals each 
produces a spectrum which has all colors in an un- 
roken array. Such a pattern is called a continuous 


This replacement of bright by dark lines meant that 
the second vapor had absorbed the characteristic light 
of the first. Later experiments showed that the cooler 
vapor absorbs those light waves which it would nor- 
mally emit at a higher temperature. In 1859 Kirchoff 
published his findings in his laws of radiation and 
absorption. The spectral pattern thus formed is 
called a dark-line, or absorption, spectrum. 

IGrchoff and Bunsen also noticed that character- 
istic arrays of lines are given off by the different chem- 
ical elements. For example, incandescent sodium 
always gives certain yellow lines near the middle of the 
spectrum, and no other element gives these lines. Thus 
when these lines appear, sodium must be present in 
the incandescent substance. If the lines are bright 
the light has come directly from the incandescent 
sodium. If they are dark the light has passed, some- 
where along its path, through an absorbing vapor 
containing some gaseous sodium. Other elements 
have similar lines; and these enable experimenters to 
identify the elements in an unknown substance. Only 
minute quantities of an element are needed to make 
its lines appear. 

Analyzing the Sun 

These discoveries not only explained the Fraun- 
hofer lines in the spectrum of sunlight but made it 
possible to determine what chemical elements the sun 
contains. The absorption necessary to produce the 
dark lines was considered as taking place in the outer 
layers of incandescent gas surrounding the sun. For 
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HOW THE SPECTROSCOPE IDENTIFIES ELEMENTS 




A A 




Violet. . 
Blue . . . 
Green. . 
Yellow . 
Orange. 
Red 


At the top is the “dark line” spectrum of sunlight, and the other illustrations 
show how the presence of certain chemical elements in the sun is made known. 
Each element gives a characteristic assortment of bright lines, such as shown 
(top to bottom) for sodium, lithium, and potassium. When lines corresponding 
to those in these spectra are present in the spectrum given by a sun or star, we 
know that these elements are present in it. 


“analysis” of the sun, the dark lines could be com- 
pared with the bright-Une spectra of different ele- 
ments produced in the laboratory. Whenever they 
corresponded, scientists could be sure that the ele- 
ment existed in the sun. Stars likewise could be “ana- 
lyzed” as to chemical contents by this method. 

In order to carry out this work thoroughly, scien- 
tists have obtained spectra corresponding to the dif- 
ferent elements, and have measured and charted every 
line. When they wish to learn the composition of a 
star, they photograph its spectrum, and then check 
the lines against these charts for the elements. A 
notable triumph of the method was the discoveiy of 
helium. In 1868, P. J. C. Janssen (1824-1907), a 
French astronomer, and the English astronomer. Sir 
Norman Lockyer (1836-1920), independently dis- 
covered lines in the solar spectrum which could not be 
identified with the charted lines of any known ele- 
ment. Lockyer interpreted this to mean that an ele- 
ment unkn own to US existed in the sun, and named it 
helium, after helios, the Greek word for sun. Then in 
1895 Sir William Ramsay (1852-1916) found that the 
Norwegian mineral cleveite, when heated, gave off 
minute quantities of a light gas which he identified 
as helium by means of its spectrmn. {See Helium.) 

Measuring Light Waves in Angstrom Units 

Wave lengths are measured in various units, but 
the one commonly used in spectroscopic work is 
the Angstrom unit. This is one of the special imits 
which science has accepted, as a means of avoiding 
the excessively long decimal fractions which would be 
needed to express wave lengths as short as those of 
light, if measured in inches or centimeters. The units 
commonly used are the millimicron, denoted by the 
symbol pja and equaling one-miUionth of a millimeter; 
and the Angstrom unit (A or A.U.), one ten-millionth 
of a millimeter. For example, violet light has a wave 
length of 410 millimicrons, or 4,100 Angstrom^ units. 
The following table gives the wave lengths which fall 


approximately in the center of each of the 
colored regions in visible light: 

w A.U. 

410 4,100 

470 4,700 

520 5,200 

570 5,700 

620 6,200 

710 7,100 

The huge numbers needed to express the 
frequencies corresponding to the various 
wave lengths of light (see Radiation) are 
simpHfied by writing 1,000 as 10*, 1,000,- 
000 as 10®, and so on. Each higher value 
of the exponent, as the smaller numbeis 
aie called, means an additional zero added 
to the 10. 

Since the color of light is determined by 
its wave length, this means that the 
shorter the wave length, the more the 
light is bent by passage through a given 
prism. Thus the wave length (and there- 
fore the frequency) of the vibration causing the wave 
can be judged from the amount of bending given by 
the prism. This is determined by the position of the 
spectral line on the screen or photographic plate. 

Prism and Diffraction-Grating Spectroscopes 
A simple prism spectroscope has a collimator (tube 
for admitting light), a glass prism, and a telescope. 
The collimator has a slit at one end to admit light and 
a lens on the other to concentrate it. The lens directs 
the light on the prism, which disperses the ray into 
its component colors. Sometimes a train of prisms is 
used to increase the dispersion. 

After the colors leave the prism they are focused on 
the object glass of the telescope. Each wave length 
appears as a separate image of the collimator sht. 
When the telescope is replaced by a camera to photo- 
graph the lines, the device is called a spectrograph. 

Diffraction and Echelon Spectroscopes 
A more powerful type of spectroscope is one usuig 
a diffraction grating, invented by Fraunhofer in 1821. 
He made it by twisting a fine wire about two tiny 
screws. With it he measured the wave lengths of light 
w ith surprising precision. The modem precision grat- 
ing consists of a plate of speculum metal or glass upon 
which fine lines, equidistant and parallel, have been 
ruled. Among the finest of these are the gratings 
made by H. A. Rowland, who invented a machine to 
rule the entire grating automatically, etching from 
14,000 to 20,000 lines to the inch. By means of such 
a grating, made on a concave surface, Rowland 
secured a spectrum band of sunlight more than 20 feet 
long. The grating uses a special application of the 
interference phenomenon described in the article on 

Light. . , 

Diffraction-grating spectroscopes are used m t o 
laboratory where very precise measurements must be 
made. A diffraction grating measures the wave leng 
of light wuth a precision of .000,000,000,001 cm. 
(10"*2 cm.). It is used as the dispersing medium m 
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analyzmg visible light and ultravio- 
let rays. A photographic plate is usu- 
ally used as the detecting device. 
Morion, Temperature, Magnetism 
In addition to revealing the chem- 
ical constitution of stars, the spectro- 
scope can also tell the astronomer 
whether a star is moving toward or 
away from the earth, by means of a 
phenomenon known as the Doppler 
effect (see Sound). Everyone has 
noticed howthe whistle of an approach- 
ing locomotive rises to a shrill note as 
it approaches, then drops to a lower 
and lower tone as the train rushes 

away. This happens be- |- 

cause when the train i 
approaches, its whistle 
is nearer each time a 
sound wave is emitted, 
successive waves reach 
us a httle more quick- 
ly, and therefore have 
a higher pitch. Simi- 
larly, when the train 
is receding the waves 
are dragged out and 
the pitch of the whistle 
is lowered. 

Similarly, when a 
star is traveling toward 


USING THE PRISM TYPE SPECTROSCOPE 



SOURCE 

OF 

LIGHT 


SENSITIVE 

PLATE 


Above IS an observer using a “constant deviation” type of spec- 
troslope, while the drawings below show the pr nc.ples of con- 
struction used in the ordinary pnsm instrument, together with 
the way a camera can be substituted for the observer s telescope 
^ to form a spectrograph. , 


duce, each of these forms of 
energy travels through space 
as an electromagnetic dis- 
turbance. They are some- 
times called forms of ra- 
diant energy. The article on 
Radiation tells more about 
these types of energy, their 
origin, their detection, and 
their measurement. 

Spectra and the 
Nature of Matter 


the earth, each light wave is shortened a little, and 
consequently the lines shift their position toward the 
violet end of the star’s spectrum. When the star is 
moving away from the earth, the wave-lengths are 
lengthened somewhat and the lines in the spectrum 
shift a httle toward the red end. The amount of shift 
reveals the speed of the star’s motion; but since Ught 
travels at the tremendous speed of 186,000 miles per 
second, the star must be traveling at a very great 
speed to create a noticeable effect. 

Temperature and pressure have certain effects on 
spectra, and thus reveal the approximate temperature 
of stars, and even measure the pressure of gases on the 
sun and other distant bodies. 

Another marvelous revelation of the spectroscope is 
the connection between magnetism and hght. In 
1896 the Dutch physicist, Pieter Zeeman dis- 
covered that when hght passed through the field of a 
strong electromagnet, the hnes in the resulting spec- 
trum were spht up into two or more hnes. This in- 
fluence of magnetism on hght, named the Zeeman ef- 
fect after its discoverer, has proved valuable in the 
detection and measurement of magnetism in the sun. 

The Electromagneric Spectrum 

The colored lights in the rainbow make up but a 
small portion of that huge spectrum of energy called 
fectromagnetic radiation. The other groups include 
lufrared hght (heat), ultraviolet rays. X-rays, and 
gamma rays. Despite the different effects they pro- 


Study of the hnes in vari- 
ous spectra has done much to help build the mod- 
em theory of matter (see Atoms; Electrons). Soon 
after Bunsen and Kirchhoff developed the use of 
spectral hnes as a means of chemical analysis, men 
thought that the various hnes were given off by atoms 
vibrating at different rates under the stimulus of heat, 
the faster vibrations giving the shorter waves that 
caused hnes to appear toward the violet end of the 
spectrum. In 1885 Bahner found that the various 
rates of vibration in a mass of glovdng hydrogen bore 
a simple mathematical relation to each other, indi- 
cating that some one type of “mechanism” was at 
work at varying rates, within the hydrogen atom, 
giving off the different wave-lengths; but he could not 
guess what this “mechanism” might be. J. R. Ryd- 
berg (1854-1919) extended knowledge of this subject, 
and developed a formula named for him which de- 
scribed many more observed relations; but he came 
no nearer than Bahner to learning what it was within 
the atom which vibrated. The answer to this problem 
came in 1913 from Niels Bohr of Copenhagen. 

Bohr’s theory, built to a considerable extent upon 
knowledge developed from the study of radioactiv- 
" ity (see Atoms; Radioactivity) held that the hydro- 
gen atom consisted of an electron revolving like a 
planet around a central nucleus or “sun.” Bohr 
believed further that as an atom absorbed energy, 
as by being heated, this orbit would enlarge by defi- 
nite amounts, each enlargement representing the 
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HAIR-SPRING 
SPEED CUP 


ROTOR 


MAGNET- 


absorption of one quantum of energy. When energy 
was emitted, as in the form of light, the electron would 
fall into inner orbits, by steps, and the frequency of 
the light would depend upon how many orbits were 
traversed. If the electron fell inward by one orbit, 
the “energy splash” resulting from this would travel 
outward as light of a certain frequency. If it fell 
inward two orbits, or if the electron in some other 
atom did this, light of a different frequency would go 
forth; and the collection of lines given by hydrogen in 
a spectroscope sums up these actions taking place 

in all the hydri^en clever meter that 

atoms present. Fur- 
thermore, by using 
Planck's constant 
(the fundamental 
measurement of a 
quantmn) and elec- 
trical factors in a 
formula of the Ryd- 
berg type, Bohr was 
able to reduce his 
whole explanation to 
terms of electrical 
force. Thus the spec- 
trum of hydrogen 
stood explained as the 
product of electronic 
forces within the 
atom, and the spec- 
troscope became use- 
ful for studying the 
structure of matter. 

Obtaining Spectra 
with X-Rays 

This type of work 
developed rapidly 
mostly because of the 

discoveries that X-rays could be made to give spectra 
just as light did. This was done by causing a beam of 
X-rays to fall slantwise upon the surface of a crystal. 

Since the space between the layers composing the crys- 
tal amounted to the “thickness” of only one or two 
atoms, this gave openings fine enough to diffract the 
short waves of the X-rays. Spectra, characteristic of 
the crystal used, resulted and could be photographed. 

Within a year, an astonishing discovery followed. 

In 1913 and 1914, the young English physicist H. G. 

J. Moseley (1887-1915) announced the discovery of 
far-reaching relations among X-rays of various wave 
lengths, produced from the surface of different metals 
by the impact of electrons. Measured by methods 
gi'milar to those used by Balmer for the visible spec- 
trum of hydrogen, each metal, he found, gave certain 
groups of X-ray lines, corresponding to certain fre- 
quencies. As he passed from a lighter to a heavier 
metal, each successive element showed lines of higher 
frequencies. Moseley reasoned that this could not be 
due to increasing atomic weight, since several sub- 
stances of varying atomic weights showed the same 
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These diagrams show the operating principle of a popular American speed- 
ometer, Gearing in the car’s transmission drives a shaft A through a 
flexible cable. A rotor on the top of A turns inside an aluminum cup carried 
on delicate bearings at each end of the spindle. The poles of a magnet just 
clear the outside of the cup. As the rotor turns, it distorts the magnet’s 
field and sets up eddy currents in the cup varying in strength as the speed 
of the rotor chaxiges. The varying eddy currents thus drag the cup around to 
a greater or lesser degree as the car’s speed varies, and the correct figure 
for the speed shows through the aperture on the dashboard, at the point where 
the front view has been cut away. The operation of the mileage register, an 
entirely separate mechanism, is explained in the text. 


spectra. It must be due to a regular increase in plan- 
etary electrons, or atomic number, of the atoms of the 
metals. Moseley’s work provided the modern periodic 
classification of elements (see Periodic Table). 
Speedometer. A number of devices for indicating 
the speed at which vehicles travel have been pro- 
duced. Perhaps the first of these devices was a 
speedometer that used a small fly-ball “governor” 
which was linked up to a pointer mechanism. Such 
instruments are still made, but the magnetic type is 
the most popular. Several other types have been 

used, but are now no 
longer manufactured 
in the United States. 

The type pictured 
here is a widely used 
form. The operation 
of the speed-indicat- 
ing part is described 
in the legend below 
the picture. The 
mileage-registering 
portion, which is sub- 
stantially the same in 
all speedometers, 
works on the follow- 
ing principle: 

The shaft A is 
turned a definite num- 
ber of times when the 
machine travels one 
mile or one kilometer. 
We are not concerned 
here with how /oat it 
turns. That is taken 
care of by the inge- 
nious speed-indicat- 
ing mechanism . Ih 
1,500 times per mile or 


ODOMETER 


FLEXIBLE CABLE 
TO TRANSMISSION 



for example, shaft A turns 
kilometer, it can be geared down through the worm 
gearing on B and C so that the wheel C will turn one 
revolution per mile or per kilometer, if the metric sys- 
tem is used. 

The “total” group at the left and the “trip” at the 
right are both operated from wheel C. By means of 
a peculiar intermittent movement (omitted for the 
sake of simplicity) each number wheel must make one 
complete turn in order to advance the wheel to its left 
^ of a turn. If C timns once per mile, the first whee 
in the total group will then turn so that it indicates 
one more mile. It in turn passes on every complete 
turn to its nearest neighbor to the left, which turns 
turn, and so for all the group. The highest number 
is thus 99,999. One more turn of C will 
the wheels back to zero. The trip indicator, whic 
can be reset to any desired figure, contains a ten s 
wheel at the extreme right. The operation resemb es 
that of the total group. Popular in Europe is a cnron 
ometric type, in which a clock mechanism contro s 
a counting device, calibrated to show speeds. 
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Spelling. A great deal has been said about the 
difficulties of English spelling— much of which is not 
true. Learning to spell, of course, like everything 
else worth while, requires effort. But it need not be 
a bugaboo. Everyone can learn to speU if he goes 
about it in the right way. 

Many have said that English is not a phonetic 
language, that is, it is not speUed as it is pronounced. 
Let us look into this statement. Investigation shows 
that some 22 per cent of the words in common use 
are non-phonetic, but that leaves 78 per cent that 
are spelled as they sound and are pronounced as 
they look. An authority on word study calls atten- 
tion to the fact that “six of every seven syllables of 
our language are phonetic.” Such difBculties as there 
are, then, must lie in the 22 per cent non-phonetic 
words, and with the one syllable out of seven. 

Now we might make a list of non-phonetic words 
(words that look one way and sound another), so that 
we would not have to waste our time on words that 
are easy to spell. But to make such a list is not so 
simple as it might appear. Ibr in that list we wmnt 
only the words that we actually use. Each of us has 
three vocabularies: one for reading, one for writing, 
and one for speaking. The first is decidedly the 
largest. We understand in our reading many more 
words than we use. It has been estimated that the 
average person can read and understand between 
8,000 and 10,000 words. Our writing vocabulary is 
not more than half as large; from 4,000 to 5,000 words 
are enough for all the writing we are likely to do. 
Oddly enough, though most of us speak many hun- 
tlreds of words for each one that we write, the actual 
number of different words we use in speech is small, 
not more than 700 on the average. It is said that the 
average talker makes only 43 words do duty for half 
his ordinary conversation, using these 43 words over 
and over again. They are: and, be, have, it, the, to, 
^■ill, you, about, all, as, at, but, can, come, day, dear, 
get, go, hear, if, in, me, much, not, on, say, she, 
ao, that, these, this, though, time, we, with, write, 
your, her, one, of, by. What a ifference between 
(he or^ary person and the scholar! Woodrow Wilson 
y^ed, it has been found, 6,200 different words in 75 of 
(hs speeches, but at least 60,000 in his writings. 

To compile a scientific spelling list we evidently 
need to separate our writing from our speaking 
'ocabulary, or, in other words, to find out just what 
j^ords we use in writing. Elaborate investigations 
^ve been made to discover what are the common 
^ords in the writing of school children and of adults, 
e results of these investigations appear in the 
list, the Thorndike list, the Ayres scale, the 
.^a scale, the Commonwealth list, and several more, 
S'^'nig us the “commonest words,” grouped as the 
nmt thousand,” “second thousand,” and so on up 
((ipOO. While no one of the several investigations 
^ given us a list which we may regard as final, 
a composite list made up of the words that are com- 
to a majority of these lists and scales may be 


accepted as a writing vocabulary approximating that 
used by the majority of people. 

Some of the investigators have carried on tests to 
determine the relative spelling diflficulty of the “ com- 
monest words,” and have made groupings to indicate 
the school grades in which they should be learned. 
The following list of 100 is widely cited as the most 
difficult of those in ordinary use: 


which 

writing 

ready 

choose 

very 

their 

heard 

forty 

tired 

none 

there 

does 

hour 

grammar 

week 

separate 

once 

trouble 

minute 

often 

don’t 

would 

among 

any 

whole 

meant 

can’t 

busy 

much 

won’t 

buamess 

sure 

built 

beginning 

cough 

many 

loose 

color 

blue 

piece 

friend 

lose 

making 

though 

raise 

some 

Wednesday 

dear 

coming 

ache 

been 

country 

guess 

early 

read 

since 

February 

says 

instead 

said 

used 

know 

having 

easy 

hoarse 

always 

could 

just 

through 

shoes 

where 

seems 

doctor 

every 

tonight 

women 

Tuesday 

whether 

they 

wrote 

done 

wear 

believe 

half 

enough 

hear 

answer 

knew 

break 

truly 

here 

two 

laid 

buy 

sugar 

write 

too 

tear 

again 

straight 


An examination of these words shows that one- 
third of them are horrwphones (words that are sounded 
alike but spelled differently, such as, there, their; two, 
too). It is obvious that we cannot speU any homopho- 
nous word until we know which one of the pair or 
group it is; that is, we must know its meaning. 

The other difficulties in English spelling are due 
chiefly to the confusion in the formative days of the 
language between the phonetic standards of Anglo- 
Saxon and Norman-French; in part to the retention 
of old spelh'ngs after pronunciations had changed; 
to the introduction of new spellings based on mis- 
taken analogies and etymologies; and to the borrowing 
by English from every other language. 

It is economy of time to learn the spelling, pro- 
nunciation, meaning, and use of a word all at the 
same time. One of the serious mistakes of schools in 
the past was that they required pupils to spell words 
which were altogether beyond their understanding. 
The practise of the modem school is different. 

The first step in seeking to know a word is to see 
it exactly. Much, perhaps most, of misspelling is due 
to half-seemg words. The second step is to pronounce 
the word precisely as it should be pronounced. If 
you say the word correctly, you vtU not write pre~ 
spiralion for perspiration, nor suprised for surprised. 
You must form two images of the word — ^the visual 
(the look of it) and the auditory (the sound of it) — 
and these two images must be closely associated in 
your mind. Next, center your attention on the critical 
point in its spelling by asking yourself, “What is the 
particular thing to remember about the form of this 
word?” The only difficult point about the word 
thumb is the silent b at the end. Fix your mmd on 
that, connecting it with such w'ords as climb, comb, 
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lamb. You will never forget how to spell separate if 
you associate it with parade, which has the same 
Latin root. Then analyze the word; separate it into 
its parts; put together the meanings of these parts 
to see just what the word originally meant, or 
literally means; try to explain how the present or 
derived meaning comes from the original meaning. 
For example, take the word conductor. The diction- 
ary shows that it comes from the Latin con (with 
or together) ducere (to lead) or (one who). A 
conductor, then, is one who leads or directs other 
people. A knowledge of the derivation of a word 
frequently helps us to remember a peculiar spelling, 
as Wednesday, from Woden. Finally, there is the 
meaning of the word. This includes definition and 
use, or uses, and a list of the various senses a given 
word may have. The word stanch, for example, is 
a transitive verb, an intransitive verb, a noun, and 
an adjective, and to know that word is to be able 
to use it in all four senses. 

The best type of spelling book not only makes its 
selection of words by a comparative study of the lists 
and scales of the investigators but it organizes these 
words accoiding to scientific pedagogical principles. 
Derivative forms are grouped so that pupils come to 
see the system by i\luch they are built up. Homo- 
phones are presented first in illustrative phrases or 
short sentences. Words phonetically similar are 
brought together, so as to make use of the principle 
of association. By such means the number of separate 
facts that must be learned is reduced. 

It is true that only a few rules for spelling English 
words are really helpful. But those few do help, par- 
ticularly when the pupil arrives at 
them for himself after studying groups 
of illustrative words. The addition 
of the suffix -ing to write, ache, guide, 
desire, bruise, irwrease, prepare, etc., 
enables us to formulate the rule for 
dropping final silent e before suffixes 
beginning with a vowel. 

By adding -ed or ~ing to compel, 
confer, refer, submit, acquit, control, 
etc., we learn that monosyllables and 
words accented on the last syllable, 
ending in a single consonant pre- 
ceded by a single vowel, double the 
final consonant before a suffix be- 
ginning with a vowel. 

Such words as deny, comply, query, 
verify, dusty, muddy, homely, pretty, 
jolly, and others ending in y pre- 
ceded by a consonant change y to i before -ed, -er, 
-est, -able. Thus: denied, complied, dustier, muddiest, 
prettiest, verifiable. But note the forms denying, 
complying, studying. 

Final e is dropped before an ending beginning 
with a vowel (as seize, seizure; conceive, conceivable), 
but retained before an ending beginning with a 
consonant (as achievement, encouragement). Excep- 
tions: judgment, abridgment, argument, lodgment. 


acknowledgment. The e is also retained when needed 
to keep the identity of a word (as dyeing, shoeing 
hoeing), or to keep the soft pronunciation of a j or 
c (as peaceable and changeable). {G and c before a 
0, and u are pronounced as in gave and cat; before 
e, i, and y they are pronounced as in gentle and cent.) 
Most plurals are formed by adding s to the singular 
But words ending in s, x, z, ch, sh, form the plural 
by adding es. Thus: circuses, taxes, churches. Singu- 
lar forms ending in y preceded by a consonant form 
the plural by changing y to i and adding es. Thus: 
salaries, factories, remedies, cherries, libraries. 

To avoid confusion between ei and ie, keep in mind 
the word Alice, in which you have li and ce to remind 
you that i follows I and e follows c. This mil help 
with words like believe, relieve, receive, perceive, etc., 
but it applies only when the sound is long e. Other- 
wise ei is the more usual spelling, as in deign, vein, 
rein, freight, height, sleight, foreign, counterfeit, heifer. 
The old jingle is “Use i before e except after c, or 
when it’s like a as in neighbor or weigh.” But re- 
member the exceptions: ^narrcfer, seize, weird, either, 
neither, leisure, inveigle. 

If you are confused about whether to end a word 
in -able or -ible, try to think whether there is a 
noun related to it ending in -ation. If a word has 
a noun ending in -ation, the adjective generally also 
has a in its sufiix and ends in -able. Thus accuse 
has the noun accusation and the adjective accusable; 
and we have limitation, limitable; duration, durable, 
detestation, detestable, etc. If there is no noun ending 
in -ation, the adjectives usually end in -ible, as collect- 
ible, digestible, repressihle, etc. 

There have been many attempts 
to introduce simplified spellings. 
The first was that of Noah Webster, 
who, in his ‘American Dictionary’ 
(published in 1828) dropped the u 
from Such w'ords as favour, honour, 
mould, colour, and changed the 
French-derived metre, centre, theatre, 
etc., to meter, center, theater. These 
simpler spellings have largely taken 
the place of the others in America, 
but the English still use the old 
forms. Twelve spellings adopted 
by the National Education Associa- ^ 
tion are recognized by the newer 
dictionaries and are in general use, 
these are: program, catalog, decalog, ^ 
Prolog, pedagog, tho, altho, thoro, thor- 
oly, thorofare, thru, and thruout. 
Spencer, Hehbeht (1820-1903). Although he had 
spent only three years in school, Herbert Spencer 
surveyed all human knowledge in his books on phu' 
osophy. By so doing, he gave the world a notab e 
example of the 19th-century belief that in tune 
science would explain everything. 

Spencer was born in Derby, England. His father ^ 
was a schoolteacher who believed that young ^ ^ , 

could learn best by observing natural objects and by ' 
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reading and thinking about them. He did not send 
Herbert to school until the boy TN'as 13 years old. 
After that Herbert spent almost ten years doing 
engineering work and trying his hand on inventions. 

AiTien he was 28, Spencer became sub-editor of the 
Economist and began writing essays for the Westmin- 
ster Review. The essays included statements of his 
unfolding philosophic beliefs. They attracted favor- 
able attention from several scientists whose friend- 
ship broadened Spencer’s views. 

In 1850 his ‘Social Statics’ was published. In this 
book Spencer insists that government must not inter- 
fere with indhddual rights. T\Tien an uncle died in 
1853 and left Spencer £500, he gave up editing and 
became a free lance ■writer. Within Wo years he pub- 
lished ‘Principles of Psychology.’ Spencer was always 
frail, and by now he had ruined his health. He be- 
came nervous and was unable to sleep well the rest 
of his life. 


During these early years of preparation and experi- 
ment, Spencer ■was working toward a theory of evolu- 
tion, unaware of the research being done along this 
line by Charles Darwin. He came to feel that mental 
and physical development are controlled by universal 
laws. He saw evolution changing hfe and matter from 
simple to complex forms, and dissolution breaking 
things down to simpler forms. 

In 1860 Spencer announced that he would prepare a 
set of ten hooks wherein he would apply his theory 
of evolution to biology, psychology, sociology, ethics, 
and other fields. He called this last great work the 
‘System of Synthetic Philosophy’. He allotted him- 
aelf 20 years for this monumental task, but he spent 
36 years completing it. It summed up the scientific 
thought of the latter 19th century and assured 
Spencer a unique place among philosophers. 
oPENGLER, Os^R'ALD (1880-1936). A gloomy book 
published at the end of the first World War had a 
tremendous effect on people in many countries. This 
the German philosopher Spengler’s great study 
the Decline of the West’. In this ■work, Spengler 
a^ed that ci^vilizations rise and fall in regular pat- 
erns. He thought that Western cmlization had 
ready started its period of decline. He added that 
* doomed to be replaced by a young and ■vigor- 
ous Asiatic ci^rilization. 

Spengler was born in Blankenburg-in-the-Harz. He 
0 ended the universities of Munich and Berlin, 
udying mathematics, philosophy, history, and art. 

er he taught mathematics and follo^wed his inter- 
in The influence of this training shows 

drew most of his arguments from 

Curing the first World War he was living in poverty 
Li f oould not afford to buy books or even 

or his cold attic room. But he threw all his 
Decline of the West’. At 
ti,; not find a publisher willing to accept 

in \r- finally he managed to get it published 

and 1918. Three years later he ■withdrew it 

^Publisfifed a rdvised edition. in 1923. This ver- 


sion was translated into the languages of most of the 
cirrilized countries of the ■R'orld. It made his reputa- 
tion immediately. 

The success of his book made Spengler a ■wealthy 
man and he lived the rest of his life in ease. At first 
he ■R'as in favor with the Nazis and his theories 
affected the official Nazi philosophy. But he ■R'ould 
not approve anti-Semitism and he lost favor. 
Spenser, Edmund (15527-1599). Virtuous 
knights, e^vil giants, beautiful ladies, and loath- 
some ogres walk through the fairyland of Spenser’s 
great epic ‘The Faerie Queene’. The poem is a long 
allegory of the straggle between good and e^vil. 
Spenser had originally plaimed it in Welve books, 
each book to depict a particular “moral vdrtue’’ in a 
knight. By the time of his death, ho^n'ever, he had 
completed only six. 

The story has three levels of plot or meaning, 
which run along together. On the surface, the narra- 
tive is a courtly romance. We can read the story ivith 
enjoyment on this level alone. But to understand 
Spenser’s purpose we must rmravel the meaning be- 
hind the characters and their actions, as told by the 
other two levels. 

On the second level, one character represents an 
ideal Christian, another Truth, still others the seven 
deadly sins of the medieval church, and so on. Here 
the plan of the story is something like John Bunyan’s 
‘Pilgrim’s Progress’. 

On the third level, the characters stand for real 
persons of Spenser’s day and earlier. This level 
gives modern readers most trouble, for few of us are 
very familiar "with all these people. And the poet 
shifts back and forth between these levels. Some- 
times, for instance, the e^vil Duessa represents False- 
hood, and sometimes she represents Maiy, Queen of 
Scots, the cousin and enemy of Queen Elizabeth I. 

Spenser invented the stanza form he used in ‘The 
Faerie Queene’. This “Spenserian stanza” has nine 
lines. Eight are ten-syllable lines, rhyming ABAB 
BCBC; a ninth line, containing twelve syllables and 
rhyming in C, closes the stanza. 

Spenser was bom in London to a poor family, prob- 
ably in 1552. He attended the Merchant Taylors’ 
School where his expenses were partly paid out of 
charity funds. Entering Cambridge University in 
1569, be took the Bachelor’s Degree in 1573 and the 
Master’s Degree in 1576. He must have written poetry 
from an early age, for he contributed some well-con- 
structed soimets to a collection published in 1569. 

Sometime after leaving the university, he took a 
position in the household of the Earl of Leicester. 
There he met his fellow poet Philip Sidney and 
they became close friends. In 1586 Spenser com- 
memorated Sidney’s tragic death in the mo-ving 
elegy ‘Astrophel’. 

In 1580 he became secretary to Lord Grey, the 
Lord Deputy of Ireland. Spenser went to Ireland "with 
him and later acquired Kilcolman Castle in Munster 
for his use. The beautiful scenery of this district 
nppears again and again in his poetry. Sir Walter 
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Raleigh visited him there in 1589 and persuaded him 
to publish the first three books of ‘The Faerie Queene’. 
This he did, and the poem was immediately popu- 
lar. Spenser married Elizabeth Boyle in 1594 and 
wrote the beautiful ‘Epithalamion’ to celebrate his 
wedding. The following year he published the second 
three books of his great epic. 

Spenser was appointed sheriS of Cork in 1598, 
but his castle was burned by rebels in an uprising. 
Sick in spirit and body, he returned to London and 
died shortly after his arrival. 

Spenser’s other poetry is now probably read more 
widely than his masterpiece. ‘The Shepheards Calen- 
der’ is a series of twelve pastoral poems, one for 
each month of the year. ‘Colyn Clouts Come Home 
Againe’ is a delightful poem celebrating his return 
home after a visit to London. In it Colyn Clout, 
a shepherd, tells his fellow shepherds in Arcady 
about a visit to the court of Cynthia (Queen Eliza- 
beth I) and the wonderful things he saw there. The 
‘Amoretti’ is a sonnet sequence addressed to the 
young woman whom he married. 

Sphinx. Chiseled from solid rock nearly 3,000 
years before the birth of Christ, the Great Sphinx of 
Egypt, like a gigantic sentinel, still guards the ceme- 
tery of Gizeh at the entrance of the Nile Valley. It 
has the body and paws of a lion, but its head is a por- 
trait statue of King Khafre, who built it and placed 
it before his pyramid tomb. “Wise as the sphinx” 


we sometimes say, and no wonder; for what secrets 
might not those lips of stone reveal could they but 
speak! For nearly 5,000 years it has crouched on the 
desert sands, gazing unmoved toward the east. Before 
its eyes generations, centuries, eras of history have 
unfolded; empires have grown up in splendid power 
and have passed away in slow decay; the tide of 
civilization has swept forward, new religions have 
encircled the earth, new continents have been dis- 
covered, the world has been made over— yet the 
sphinx still stands patient and motionless. 

Only one thing has changed the expression of that 
massive countenance. Grains of sand caught up by 
the hot sw'irling winds of the desert have kept up 
their tiny bombardment through the ages. Bit by 
bit they have scratched and chipped and rasped the 
solid rock until all the sharpness of angles and lines 
has melted away. The beard is gone; the nose is no 
more; the “graceful smile” described by the visitors of 
old has vanished, leaving the strange inscrutable 
look which led the Arabs to call it the “Father 
of Terrors.” Perhaps some desert vandals, enraged at 
the “pagan image,” have helped mar the surface of the 
figure, but the great mass of the body remains in 
crumbling outline defying time and man. 

As w'e approach the sphinx where it looms between 
the river and the sands, we might mistake it for one 
of the many fantastic dull red and amber-colored 
rocks of the valley. At closer range this half-human, 


THOSE PAWS WERE HIDDEN FOR 4,000 YEARSl 



buried up to the nejJ in sand for centuries, the SpUnz was revealed In its entirety when an army of workmen . 

sand aww in 1926. Previously the neck had been repaired with concrete, where the sand had worn away great portions of the tow- 
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half-animal colossus becomes evident for what it is 
and we ponder on “the mighty Pharaohs, and Hebrew 
lawgivers, and Persian princes, and Greek philos- 
ophers, and Antony with Cleopatra by his side, and 
Christian anchorites, and Arab warriors, and Euro- 
pean men of science, all brought hither in succession 
by the unpausing ages to look into those eyes — so 
Ml of meaning though so fixed!" 

The head of the sphinx measures 19 feet from 
top of forehead to bottom of chin and 91 feet in 
circumference at the broadest part, with the shoulders 
and the upper portion of the paws extending forward 
56 feet. The mammoth body is 172 feet in length, 
while the height from the ground to the top of the 
head is 66 feet. 
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These dimensions were discovered in 1926 when 
the Egyptian government succeeded in digging arvay 
the surrounding sand, revealing the complete body of 
sculptured rock and the paws of built-up stone. 
Egypt has many smaller sphinxes, usually in pairs at 
the approach or entrance to a temple. 

From the Egyptians the Greeks borrowed their 
idea of a sphinx, which they conceived as a monster 
with the head of a woman, the body and paws of a 
lion, and huge bird-like wings. According to the 
story, this monster put a riddle to all those who 
passed by, and devoured all who failed to guess it. 
After many had died in this ivay, the "Theban hero 
Oedipus succeeded in solving the riddle and so caused 
the monster’s death. ((See Oedipus.) 


Tke WORLD-WIDE Search for SPICES 

How Pepper, Cloves, and Their Many Sharp-Flavored Cousins Have Made History, 
Inciting Discovery, Creating Commerce, Provoking Wars — The Precious 


Products of Tropical Climates 
CPICES AND Condiments. If modern cold stor- 
age had been known in the days of Columbus, 
the New World might not have been discovered until 
centuries later. For without our modern means of 
keeping food palatable throughout the year, the 
Europe of the Middle Ages and later times found 
spices almost indispensable to flavor its poor and 
often half-spoiled food. In medieval England, for 
example, the usual winter diet consisted of meal and 
coarse salt meat, which became half-rotten by spring. 
So spices were in, enormous demand to lend some 
savor to this monotonous and pleasureless fare. 
Cinnamon, cloves, and pepper were worth their 
Weight in gold; and men risked their lives and for- 
tunes in seeking new routes to the lands of spices — 
the East Indies and the neighboring parts of Asia. 

For centuries these condiments, so common with 
Us that we scarcely give them a thought, were among 
the most important articles of commerce. The spice 
trade was a leading factor in determining the rise 
und fall of states, in provoking wars, and in discov- 
urj' and exploration. It was chiefly the desire to 
find new ways of access to this vastly profitable trade 
that led to the discovery of sea routes to the east and 
the discovery of America. Arabia was at first the 
peat distributing center for spices, which were 
wrought overland in great caravans. Venice rose to 
^orld power through her control of the Mediterra- 
Ufiun trade in spices and other imports from the 
ast. When Venice lost command of the trade 
nrough the discovery of new sea routes to the East, 
nrst Portugal, then Holland, rose to wealth and 
Pou’er largely through the spice monopoly. 

In the days of Queen Elizabeth the Dutch went so 
'“r in their efforts to keep all the spice trade in their 
hands that they cut down clove, cinnamon, 
^ pepper trees in districts not directly under their 
ntrol and inflicted the severest punishments on 


and Hozu They are Obtained 

anyone who attempted to infringe on their mo- 
nopoly. In Ceylon, the great cinnamon center, death 
was the penalty for the illegal sale of even a single 
stick of cinnamon; and this law remained in force 
until the English took the island in 1796. It was 
largely to break the grip of the Dutch on the profit- 
able spice trade that the East India Company was 
formed in England, thus laying the foundations for 
British rule in India. 

Many of our spices still come from the East Indies 
and the neighboring lands. Pepper, cardamom, and 
cinnamon are native to India and Ceylon; nutmeg 
and mace, cloves, clove-bark, turmeric, and ginger 
come from the Malay Archipelago; cassia bark from 
China. Africa gives us grains of paradise, the pun- 
gent seeds of a plant used largely in early days as a 
substitute for pepper, while the American tropics 
have supplied vai^la, red peppers, and the dove- 
like pimento or allspice. The colder climates of 
northern Europe and Asia have produced but few — 
coriander, cumin, caraway seed, parsley, mustard, 
and calamus root. 

Many of these aromatic substances have other 
uses besides that of flavoring agents. Some are 
valuable in perfumery, confections, and scented 
soaps, as vanilla, cloves, and pepper, or in the manu- 
facture of incense, as cinnamon. Many are utilized 
in medicine, as cardamom, ginger, nutmegs, oil of 
cloves, etc. Turmeric is used in dyeing, especiallyby 
the natives of India and China, and marjoram serves 
in dyeing wool. Other spices are used in various arts. 

It is a remarkable fact that a large proportion of 
the spices are successfully grown only on islands, or 
near the sea. Nutmegs, cloves, vanilla, cinnamon, 
and cardamom may be termed island plants, and 
long before the “spice islands” are in sight, sailors 
know they are in the vicinity by the heavy fragrance 
borne to them by the land breeze. 
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The flavor of spices is due to the presence of aro- 
matic oils secreted in the plant, but these oils are 
richest in different parts of the various plants. In 
cloves and capers, it is the flower buds which are 
particularly aromatic; in coriander, capsicums, and 
pepper, it is the fruit. The ginger, licorice, and 
turmeric of commerce are roots or underground 
stems, and cinnamon and cassia are the inner bark 
of a tree. In most of the savory herbs — sage, mint, 
thyme, marjoram, etc. — the leaves are richest in 
these essential oils, while nutmegs, caraway, and 
anise are seeds. 

When the flower buds are utilized they are plucked 
just before they are ready to break into blo.ssom. 
The whole clove, as we get it in the shops, is the 
dried flower bud of a small bushy tree. The four 
petals are closed into a tight ball, held by four 
fleshy sepals. One of the early uses of cloves is 
recorded in an ancient Chinese court order, wherein 
the officers of the court are required to hold cloves in 
their mouths while addressing the sovereign. Capers, 
which are used as a seasoning for sauces, etc., are the 
salted and pickled buds of a bushy plant which grows 
wild on the mountainous slopes bordering the Mediter- 
ranean Sea. The flower is “sensitive,” opening when 

DRYING CLOVES IN A 


the sun strikes it, and closing again as the sun sets 
so the flowers must be gathered very early in the 
morning, between daybreak and sunrise. 

Cinnamon is the dried inner bark of several species 
of trees. This aromatic bark has long been popular, 
having been highly prized in biblical times. Resem- 
bling it in flavor is its close relative, cassia bark. 
Cassia buds, the dried unripe fruit of the cassia tree, 
are also used. 

Pimento or allspice — ^not to be confused with 
the pimiento (see Pepper) — consists of the little 
unripe fruits of a tree which resembles the clove 
The spice takes its popular name from its resemblance 
in perfume and taste to a mixture of cinnamon, 
cloves, and nutmeg, and with them forms the four 
spices to be found in every kitchen. The fruit is 
about the size of a black currant and resembles pep- 
percorn. The word pimento is taken from the Span- 
ish word pimienta, meaning “pepper.” 

Coriander is one of the oldest spices, being men- 
tioned in early Sanslcrit and Egyptian writings. It is 
the fruit of a small herb growing on the shores of the 
Mediterranean, and is largely cultivated in India. 
It is valued as an ingredient in confectionery, to dis- 
guise unpleasant tastes in medicines, and as an ingre- 
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Rer^^ ^ 1 - . . , . . w« «cp In our foods: (1) Cloves, about twice natural size; (2) a branch of the 

f ® principal spices and condiments •,. , 3 ^ Allspice berries, highly magnified; (4) a flowering and fruiting 

"ran“hVfT.’,t“n reduced, showing ‘[“^Vnger; ( 7 ) a few strip^^ of Cinnamon bark; ( 8 ) Black Pepper berries, 

^"Lm"i,ifL"-^?hrpldrar°e's?v?l"j ei^ht inches long; (10) Caraway seeds, highly magnified. 


dient in curry powder, “the salt of the Orient,” 
■which is a mixture of powdered sago with various 
apices. One of the spices often used in curry is the 
cumin, which is also used as a substitute for caraway 
*cd in seed cakes. Dill, commonly known in the 
Indies as cake seed, is the dried fruit of a plant 
which grows as a weed in southern Europe. It is 
^ _in pickling, the most familiar use being for 
uill ’ cucumber pickles. 


are the sweet-smelling common marjoram, th3mie, 
whose fragrant leaves and flower-tips are so well 
liked in seasonings and sauces, and tarragon, used 
fresh or dried for pickhng and for spicing vinegar. 
Savorj”^, whose fine peculiar flavor is used in pickling 
and sauces; sage, whose distinctive taste gives zest 
to the dressing with which the Thanksgiiung turkey 
is stuffed; and parsley, cultivated for its finely cut 
aromatic leaves and used for flavoring soups and for 


Another group of seasoning plants is cultivated in garmshmg are aU weU known flavonng plants. Bay, 
E«dens as kitchen herbs their aromatic flavor being the dried leaves of a large evergreen shrub of the 
especially valued in meat cooker3^ Among these laurel family, is used in many forms of cookery. 
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NATURE’S 
Most Expert 
SPINNERS 
and 

WEAVERS 


S piders, mites, and ticks. 

The spinners, weavers, and civil en- 
gineers of the world of nature aie the 
spiders. Few creatures have more 
interesting habits. Their silken webs 
are marvels of geometric design and 
workmanship. Spiders swing suspen- 
sion bridges across streams and other obstacles. They 
travel great distances through the air on filmy bal- 
loons. When they want to return to earth they drop a 
landing “cable” and slowly descend. 

One kind of spider builds an underground home pro- 
tected by a hinged trap door. It has grooves on the 
underside by which the spider holds it down if any- 
thing tries to open it from above. "When the spider 
leaves home, the door automatically springs shut. 
Another spider lives under water in an air-filled 
“diving bell.” By carrying a bubble of air between its 
legs it can breathe as it hunts food under water. 

Except in the polar regions and on the tops of high 
mountains where there is no insect life as food supply, 
spiders are found in all parts of the world. With 
their relatives the mites, ticks, daddy longlegs, and 
scorpions they belong to the class Arachnida. They 
are often mistakenly called insects. All adult insects 
have six legs and a segmented body in three parts. 
Spiders have eight legs; and the body is made up of 
only two parts — the fused head and thorax, called the 
cephalothorax, and the abdomen. 

Another mistaken idea is that spiders are dangerous 
to handle. They are carnivorous, feeding upon insects 
and other living creatures. They kill their prey by 
clamng and injecting a poison into it. However, 
only two spiders in the United States are poisonous 
to human beings— the black widow, with its easily 
recognized red hourglass on the underside of the body, 

and the big, hairy tarantula. 

Spiders in fact, are beneficial to man, for they de- 
stroy millions of hamful insects such as houseflies, 



The orange garden spider is black with gleaming bands and dots of gold. Js 'veb « 
strengthened with a zigzag ribbon of silk which shows here above and below tof 
spider. The white object is a captured insect wrapped in silk. 

mosquitoes, and giasshoppers. The little orange gar 
den spider is one of the best friends a gardener cat 
have. Spiders play an important part in the balana 
of nature and should not be thoughtlessly killed. 
Structure of the Spider 

The fused head and thorax (cephalothorax) art 
joined to the abdomen by a slender stalk, the pedicel 
The eight legs are attached to the cephalothorax 
Each leg ends in two or three shaip claws. The hinc 
claws in some kinds have combs by which the spidei 
spreads silk over a struggling captive. In place of t < 
antennae, or feelers, of insects, spiders have at t < 
front of the head two claws called chelicerae. Near t i 
tip of each claw is the opening of the poison glan s 
Another set of organs on the head are two pcdip® P® 
which may be mistaken for an extra pair of legs. T er( 
are no true jaws. Spiders seize their prey with ' 
claws and pedipalps, inject poison into the vie im 
and then suck it dry by means of a sucking stomac 
It never swallows the solid parts. The mouth openm! 
is between the base of the pedipalps. Spiders maj 
have two to eight single eyes, depending on the | 
(for picture, see Eye). Some have two kinds of e) 
for day and for night vision. , i ^ 

The spinning organs are neai the rear of the sac i 
abdomen, on the underside. They consist usua J 
six spinnerets, to which is added in certain ®P' ' 

another organ, the cribellum. Small spinning u 
sometimes a hundred or more in number, 
uted over the surface of each spinneret. 
also a few larger tubes called spigots. Each tu e 
spigot is connected by a duct with a silk glan 
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the abdomen. The cribellum, when present, is used 
to spin broad bands of silk composed of many threads. 

How Silk Thread Is Produced 
The silk is liquid when it issues from the spinnerets 
but it hardens on contact with the air. The spider can- 
not force the silk from her body in a stream. TlTien 
she is spinning a web she draws the silk from the 
spinnerets with a hind leg. If she is forming an 
anchor or a dragline she presses her abdomen against 
the ground or wherever she wants to attach the line. 
The exposed silk sticks and then she simply walks 
away, drawing out the thread behind her. To produce 
the gossamer thread by which she floats through the 
air, she climbs to the top of a blade of grass or other 
exposed spot and turns the spinnerets upward. Air 
currents draw out the silk. 

Spiders use the silk in many ways: to spin webs in 
which they trap their food supply; to line their nests 
or retreats; to wrap their eggs in protective cocoons; 
and to migrate on aerial threads carried by air cur- 
rents. A^Tierever the spider goes it lays down a drag- 
line. The line is useful to prevent falls from high places 
or to swing out of reach of an enemy. Many cobw'ehs 
are discarded draglines. 

Man once used spider silk for the cross hairs in 
telescopes and other optical instruments, where extra 
fine strands of great strength w^ere needed. Silk is 
being replaced for this purpose by platinum filaments 
and etched glass. Spider thread is stronger than 
.silk produced by silk moths, but it cannot be obtained 
in sufficient quantities to make cloth. 

Webs are of several kinds. Grass spiders spin wide, 
flat, sheetlike webs over grass and shrubs and in the 
comers of buildings. They become dust covered, 
tom, and tangled, but the spiders constantly repair 
and enlarge them. At one side of the web is a funnel- 
like retreat with an opening at the bottom. Above the 
surface of the sheet are stnmg trap lines. Low- 
skimming insects run into the 
lines and fall onto the sheet, 
whereupon the spider rushes up 
the funnel and captures them. 

House spiders spin irregular, 
tangled masses of silk in the 
mmers of w'alls and ceilings. 

The hammock spider makes a 
Betted, hammocklike sheet on 
plants. In the web, or at one 
®'de, a curled leaf or a tent 
of silk is used as a retreat. The 
onie spider spins a delicate, 
limy dome three to five inches 
in diameter, hung in the center 
of a maze of threads. 

The Making of an Orb Web 
i lost beautiful of all are the 
^■heel-shaped orb webs. The 
common orange garden spider is 
ainong the most skillful of the 
builders. You can find 
ch a web in almost any garden, 


AN ORB WEB IN THE EARLY MORNING SUN 



Few things in nature are more beautiful than the orb web of the 
garden spider, spangled with dewdrops and glittering in the early 
morning stm. Its design is perfect. 


stretched across a fence comer or between the low 
branches of shrubs. The female sits in the middle of 
her "parlor” awaiting visitors. Stand out of sight 
and watch wffiat happens xvhen something falls into the 
web. The spider’s feet are in contact with the threads 
of the web and she immediately feels any vibrations 
in the threads. So remarkable is her sense of touch 
that she can tell the difference between, or at any 
rate respond differently to, vibrations caused by 


EGG SACS AND YOUNG OF THE GARDEN SPIDER 



The garden spider wraps its eggs m 
waterproof sacs that open like a v^e 
at the top. They are fastened with sUk 
to the weed stalk. 



Here newly hatched garden spiders are greatly 
magnified. At first they are colorless and trans- 
lucent. Garden spiders usually hatch in au- 
tumn and remain inside the sac through winter. 






I?, 







These are actual flashlight 
photographs of a web under 
construction. Four and a half 
hours elapsed from the time the 
spider first began to spin until 
she finished, but she was tem- 
peramental and loafed three 
fourths of the time. After hanging 
the first cable (1), she built a 
sort of frame (2), in which she 
fitted spokes, as in a wheel (3). 
To hold the spokes in position, 
a soiral around the center wa_6 




was ready for its prey (5). 


edible victims such as a fly, a dangerous enemy such 
as a wasp, a useless bit of leaf, or a male suitor. 

Not all spiders wait in the center of the web. Some 
have retreats nearby and keep in touch with the web 
by means of a signal thread. Vibrations from the web 
travel along the thread to the hidden spider.’ 

The orb web is made either early in the morning or 
at dusk. It is completed in a continuous operation, 
usually taking about an hour. The spider begins by 
dropping from one support to another, paying out a 
tiny silk cable and fastening it wherever she can. 
Soon she has an irregular space enclosed. She runs 
around these lines, pulling them with her hind foot to 
test their strength. When she has her space cut into 
four nearly equal parts like the quarters of a pie, she 
spins other spokes across the center. The crossings 
make a stout hub. Starting at this hub, she weaves 
a spiral line, crossing the spokes and gluing the joints. 
The spiral is carried around four or five turns. This 
is the temporary scaffolding, made of tough, dry 
threads like the spokes. 


Now she starts near the 
outside edge of the wheel 
and circles around toward 
the center. This time she 
uses a different kind oi 
silk. It is studded with 
sticky beads. It is this 
thread that catches and holds unwary insects. As she 
travels back to the hub the spider cuts the scaffolding 
away. When the new sticky spiral is complete, she 
spins new support lines from the outer rim of the we 
to the supporting branches and pulls them tight unti 
the whole structure is as taut as a drumhead. If the 
web is destroyed, she builds another. , 

Sometimes you will find a spider's web bridging a 
small stream. How was the first thread carried across 
on which the web hangs? The spider simply ** 
long free thread from an elevated position. I 
thread was carried over by air currents and became 
tangled on the shrubs on the other side, then wa® 
drawm tight and fastened. Provided with this nrs^ 
cable path across the chasm, the spider found it eas) 
to stretch the other foundation lines. 

Newly hatched spiders migrate and thus f 
their kind and avoid overpopulation of their bii 
place. The spiderling climbs to the top of a b a 
of grass or a hump of earth and releases a fine 
of silk. Warm air rising from the ground carries 
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PUTTING IN THE SPOKES 



This diagram gives the order in which a garden spider put in 
the spokes in the web shown on the preceding page. She did 
not go around the circle, but carefully added the spokes in 
such order that the strength of the net would be gradually in- 
creased without putting too great a strain on any part of it. 

thread upward and the tiny aviator, no larger than 
a pinpoint, “takes off.” Caught in rising air currents, 
thousands of them may be tossed together, forming a 
silky curtain of gossamer. In this way spiders reach 
islands hundreds of miles from the mainland. Charles 
Darwin, the scientist, in the ‘Voyage of the Beagle’ 
described how the rigging of the ship became coated 
ivith gossamer 60 miles from the coast of South 
America. Such flights in the United States usually 
occur in October and November. 

Life History of the Spider 
About 40,000 different kinds of spiders live through- 
out the world. They vary greatly in size. Some are 
no bigger than the head of a pin. The giant bird 
Spider of South America may have a leg span of eight 
inches. Alost of the familiar spiders in the United 
States have bodies about half an inch long. All 
spiders are miniature beasts of prey, but they capture 
their victims in different ways. Some lie in hiding 
and rush out at a passing insect. The w'olf spider 
chases its prey. The jumping spider stalks and makes 
a pounce like a cat. Alany roam about and seize 
i^'liatever they meet. Brightly colored little crab 
apiders hide in flowers and seize the insects that come 
or nector. The garden, house, and grass spiders trap 
^^^'dotims in their webs. 

The female spider builds her own house, catches 
or own food, looks after her yoimg, and lives most 
n the time in a busy solitude. Some males of the wnb- 
uilding species build their own webs, but they are 
>ess elaborate than those of the female. The male is 
jailer than the female. She barely tolerates her 
^0 and sometimes even eats him. 
the male courts his future wife with considerable 
^ution, keeping several of his ejns on her and the 
Or eyes on a means of quick retreat if she is not 


interested in his advances. Certain male jumping 
spiders, which are covered with hairs of brilliant 
colors, perform the most e.vtraordinary^ antics before 
the females, leaping and swajdng and displajdng their 
beauty. These dancers remain at a safe distance, for 
if they fail to find favor they are likely to be pounced 
upon and eaten. If they escape with no wnrse than 
the loss of a leg they need not worry, for spiders can 
grow' new legs when needed. 

The female laj's a mass of eggs, from 40 or 50 to 100 
at a time, and spins aroimd them a silken sac. She 
hides the sac under stones, in the litter of wood- 
land floors, or under the loose bark of trees or attaches 
it to plant stems. The wnlf spider carries her egg 
sac w'herever she goes. (For picture, see Nature 
Study.) After the spiderlings hatch they ride about 
on the mother’s back until they are able to care for 
themselves. 

The eggs hatch in the fall or spring. The young 
mature in the spring and early summer, growing by 
a series of molts; that is, b}', casting off the old skin. 
Most of them die before w'inter. 

Spiders that hatch in the fall in northern climates 
remain inside the egg sac all winter. House and garden 
spiders are examples. In their exquisite silken bed the 
newborn spiders lie dormant in cold weather. In 
w’arm weather they arouse from sleep and devour 
one another. By spring only a few' of the strong- 
est remain alive. A. few adult spiders live through 


.THE SOOTH AMERICAN BIRD CATCHER 



The bird spider is the largest species known. Some have bodies 
three inches long, and their strong hairy legs have a spread of 
seven or eight inches. They feed on insects and small birds. 







The spinnerets (left) are usually six in number. The tip of the 
spinneret is the spinning field. Over the surface of the spin- 
ning field are many tubes through which the silk issues. Each 
tube is connected by its own duct to a silk gland. The mouth 


^ r ^ 

opening (center) is between the base of the two 
(pedipalps). The two claws (chelicerae) are 
front of the mouth. With the comblike teeth 


the winter wrapped in silk blankets hidden in any 
sheltered place. Grass spiders winter only as eggs. 

Some Interesting Kinds of Spiders 

Certain large, hairy spiders are popularly known 
as tarantulas, though actually there are several 
different kinds. The bite of the famous tarantula 
of southern Europe was supposed to cause the dancing 
madness called tar autism {see Tarantula). The huge 
bird spider of South America belongs to this group. 
Other interesting members of the family, found in the 
southwestern United States, are the trap-door spiders. 
They dig holes in the ground and conceal the opening 
with hinged covers. 

Even more ingenious is the water spider which lives 
among the plants at the bottom of clear quiet ponds. 
There it builds a thimble-shaped dome of water- 
proof silk, fastened mouth downward to the stem 


of a plant oi wedged in the crevice of a stone T en 
it goes to the suiface and catches air bubbles on 
the hairs of its stomach and between its legs an 
carries them down, brushing them off into 
submerged cell until it is filled to the 
air. To this home the water spider brings wna e\ 
prey it catches. Here too its eggs are laid and ha c i i 
out of the way of all enemies. 

The Black Widow Spider . 

The poison of a spider is rarely, if ever, , 
fatal to man. It destroys cells near the point o 
bite and thus may bring about a fatal genera m 
tion, or “blood poisoning.” The black widow, non - 
glass, or shoe-button spider has a bad reputa lo 
the United States for causing deaths in this ®nn 
The female is the dangerous one. She is abou 
an inch long and coal black, marked with re 
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yellow or both. She usually has on the underside a 
patch of color shaped like an hourglass and red 
spots on the back. The male is half the size of the 
female and more conspicuously marked. These spiders 
are found under logs and stones and around outbuild- 
ings. They are most numerous in the Southern states. 

The Daddy Longlegs 

A familiar relative of the spider is the daddy long- 
legs, or harvestman. It is easily recognized by its 
extremely long legs. The body appears to consist of 
a single region because there is no constriction be- 
tween the cephalothorax and the abdomen. Actually 
it is divided into nine segments. These creatures 
have no silk glands and make no nest or retreat. They 
remain during the day in dark crevices or on shaded 
tree tranks, coming out at night to forage for food. 
In the fall they lay their eggs in the ground by means 
of an egg-laying organ, the ovipositor, which bores 
into the earth. The adults die and the eggs remain in 
the ground during the winter, hatching in the spring. 

Those Tiny Pests — Mites and Ticks 

Mites and ticks are distinguished from spiders in 
hating the abdomen fused with the cephalothorax. 
This gives them a more or less saclike appearance. 
As a rale they have four pairs of legs, although the 
newly hatched young have only three pairs. Most 
mites are extremely small, the largest being only half 
an inch in length. 

Birds and mammals are often infested with mites. 
The poultry mite sucks the blood of chickens. Others 
merely eat shreds of skin and the feathers of birds. 
Itch mites produce the disease of domestic animals 
called scabies, or mange. 

Of the species that attack plants, the little scarlet 
mite called “red spider” is the best known. It is a 
common pest in greenhouses. The four-legged gall 
mites produce sweUings, or galls, on the buds and 



The female black widow spider is one of the two spiders in the 
United States that are poisonous to man. It is black, with a red 
or yellow mark shaped like an hourglass on the underside. 


leaves of plants. Some mites injure food products, 
such as cheese, sugar, flour, and dried meats. 

The water mites have legs fitted vuth long hairs 
for swimming. Some are free living, some cling to 
aquatic insects, and others live in the gills of mollusks. 
Many mites are harmless, since they feed on decaying 
matter. A few are beneficial, destroying the eggs of 
grasshoppers and feeding on plant pests. 


ROAMING WOLF OF THE SPIDER TRIBE 



* vnlortunate grasshopper this is how the face of 

'’'■own would appear to you. This is a l°°S-leBged 

lliat hides under grass and leaves during the day 
omes active toward evening. It builds no web or shelter 


but roams about and catches its prey by chasing it down. The 
female (right) carries the egg sac wherever she goes. 'When 
the eggs hatch the spiderlings ride on her back for several 
days. Their bodies at this early age are white and translucent. 
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A TRAP DOOR LETS THE SPIDER IN AND KEEPS ENEMIES OUT 



At the left is a trap-door spider about to enter its burrow. The 
door is neatly hinged and carefully beveled to fit the opening. 
Inside is a tunnel. Its wall is coated with earth and the spider’s 
saliva and lined with a sheet of silk. The underside of the door 

The laigest mites, those belonging to the family 
Ixodidae, aie commonly called ticks. They suck the 
blood of mammals, birds, and even reptiles. The 
southern cattle tick transmits tick fever, or Texas 
fever, from one animal to another. 

Some That Prey on Man 

Man is annoyed by several species of mites and 
ticks. One minute parasite, a wormlike mite, lives in 
the hair sheaths of the human skin. The redbugs of 
the Southern states burrow under the skin and 
cause serious irritation. Closely related to them are 
the young of harvest mites (commonly known as 
chiggeis). They occur from New York to Minnesota 
and southward. They attach themselves to the skin 
but do not burrow in. The disease known as Rocky 
Mountain spotted fever is also transmitted by a tick. 

The life story of the wood tick is typical of the 
parasitic kinds. The adult deposits numeious eggs 
on the ground. About a month later they hatch into 
small six-legged creatures called seed ticks. These 
crawl up vegetation and await the coming of a suit- 
able host, such as a bird or mammal. If the ticks 
succeed in attaching themselves, they insert their 
beaks, fill with blood in four or five da3’s, then drop 



is also silk lined. The top side is camouflaged with earth aad 
moss so that it is alm ost invisible. The spider pulls the door 
shut (right) by hooking its claws into grooves on the underside 
This spider is related to the tarantulas. 

off, molt theii skins, and gain an extra pair of legs 
The nymph, as it is now called, has habits similar 
to those of the seed tick, attaching itself, feeding, 
and again dropping off and shedding the skin, thus 
attaining the adult stage. Tlie change fiom one stage 
to another can take place only after a full meal of 
blood, and the female too has to gorge herself on 
blood before laying eggs. 

Scientific Classification 

Spideis belong to the order Araneida of the class 
Arachnida. The word Arachnida comes from the name 
of a Greek maiden, Arachne, who was turned into a 
spider by Athena for daring to compete mth her in 
spinning (see Athena). The chief families of the ordei 
are: Argiopidae, the orb weaveis, including the 
orange garden spider, Miranda aurantia; AgelentdM, 
including the grass spider, Agelena naevia; Thendi- 
idae, including the common house spider, Thendion 
tepidariorum, and the black widow, Lactrodeclns mac 
tans, Thomisidae, crab spiders; Lycosidae, wolf spiders 
All these belong to the superfamily Argiopoidea 
Tarantulas and their relatives belong to the super 
family Avicularioidea. Daddj'' longlegs belong to e 
order Phalangida; mites and ticks to the order Acatina. 


The TWIN GRAFTS 

S PINNING AND WEAVING, hlachines in modern 
textile factories turn out many miles of beautiful 
and useful cloth each day. They aie among the most 
complicated of all the machines used in industij’, 
and they work vdth hghtninglike speed. Tiained, 
skillful workers operate them. 

Yeis^loth can be made without an)’’ machines at all. 
The processes involved — spinmng and 

weaving— a^kery simple. People understood them 
well long bef^^hsj'^ knew how to read and write. 
They made bea^^&l thousands of years be- 
fore machines'exisv^^ , . , r x 

Weaving is the inv^cmg at right angles of two 
sets of fibers or other^S- nairow, fle,Mble mate- 


That Produce CLOTH 

lials Spinning is the process by nhich fibeis are 
drawn out and tivisted into stiing, yarn, or tnrea 
Weaving Came before Spinning , 

The fiist w’eaveis were probably men of the 
Stone Age who thrust blanches into the ground a i 
teivals and laced additional branches in 
tw’een them to make a windbieak. Early in the 
Stone Age people learned to form the windbiea ' 
a circle or square and to loof it over to make a o 
They wove other useful things of reeds, roots, < 
branches: fish traps, mats, and baskets. 

The New' Stone Age period came at differen 
in diffeient parts of the w'oild. Almost 
ing the period people learned to spin, using " ® 
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THE AGE-OLD WAY OF SPINNING WOOL WITH DISTAFF AND SPINDLE 



1. The first step In the 
age-old way of spinning 
wool was to clean it and 
straighten the fibers by 
carding. This was done 
by placing it on a toothed 
card (A). Then it was 
worked between two 
cards (B) nutil it was a 
roll of straightened wool 
(C) called a sliver (D). 



2. The spinner drew 
a length of fiber out 
of the sliver and fas- 
tened it to a weight- 
ed spindle. The spin- 
dle was twirled and 
it twisted the fiber 
into yarn. To use 
the spindle pictured 
here, previously 
made thread was 
fastened as shown, 
and new wool was 
twisted into the end. 


3. The spinner car- 
ried the new wool 
on a distaff, under 
one arm. She spun 
a few inches of it and 
thenadded more 
until the spindle 
touched the ground. 



4. The spindle was 
set in a rest, and the 
new threa d was wound 
on the left band. 



to the spindle, grad- 
ually making a cone- 
shaped mass. Then 
more thread was spun 
again and again until 
the spindle was full. 


Wool was spun, as shown above, from prehistoric times until the late Middl^e ^ge^ OeWls of preparing the wool and the design 
of the spindle and whorl varied, but the work was all done by hand. Then came the first helpful invenUon, shown below. 


fibers were available. The first spinning was probably 
no more than a crude twisting together of coarse 
fibers — such as those of jute or hemp — done without 
tools, to make fishing lines and other kinds of string 
and rope. But by the end of the New Stone Age, most 
peoples had developed the spindle and become ex- 
pert at using it. For thousands of years this tool, with- 
out improvement, was the only means of spinning. 

The first spindle was 
probably just a notched 
stick on which the spin- 
ner wound up her string 
or thread after she had 
twisted it wdth her fin- 
gers. In time spinners 
learned that if they se- 
cured the thread in the 
notch and let the partly 
filled stick dangle, they 
could twirl it and it 
would do the spinning 
wore evenly than their 
‘Wgers could. Eventu- 
ally some enterprising 
spinner fastened a 
height to the lower end 
? the spindle to make 
It whirl better. Such 
J^^ights came to be 
^own as spindle whorls. 


Often they were baked-clay discs perforated through 
the center so that they would slip up over the lower 
end of the spindle. 

A tool to help the spinner was the distaff, a longer, 
heavier stick than the spindle. She used it to carry 
fibers prepared for spinning, binding a mass of them 
loosely to the top end. She held the distaff under 
her arm or thrust it into her belt. Using a distaff, 

she could walk about as 
she spun, and she had 
both hands free for draw- 
ing out fibers and han- 
dling the spindle. 

Early spinners did not 
all use a distaff. Egyp- 
tians sat with a pile of 
prepared flax fibers in 
front of them. They drew 
these out into a thick, 
loosely twisted strand 
called a roving. This 
was wound into a big 
ball. They kept the ball 
in a jar of water as they 
drew out the roving and 
spun it into yam. 

In ancient India and 
across the world in Pern, 
spinners working with 
cotton used a small 


HOW THE BOBBING WHEEL HELPED 



perator tp ‘b^spun into soft yarn. U yarn was 

istaff for holding ” , j jt niight be wound on a revolving 

land ®^“he ‘bobbing wheel sho’wn here was used in England about 
tand. The bODOing w ^ 
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THIS WHEEL BROUGHT THE HIG HE’ST DEVEL OPMENT OF HAND SPINNING 




The spindle (right) was the heart of the Saxonj 
wheel. A drive pulley (left) fitted on one end. 
The other end was bored to receive the spun 
thread; it entered the hole in the end of the 
spindle and emerged through an eye. A spool 
(middle) fitted loosely on the spindle; driven by 
another pulley, it wound the thread as it was spun. 



The spindle pulley and the spool pulley were 
connected to the large wheel by driving cords. 
When the large wheel was turned by workingthe 
foot treadle, the spindle and the spool turned 
in the same direction but at different speeds. 



An American colonial spinner is using the Saxony wheel, so called from its 
invention in Germany in the 16th century. The wheel was turned with a crank 
from a foot treadle. Thus both hands were free for feeding fiber to the end of a 
hollow spindle. The fiber was spun by the mechanisms shown at the right. 


Attached to the spindle and turning with it was 
a two-armed ^fer. Inside each arm was a senes 
of hooks called the heck* Spun thread ran from 
the eye in the spindle through the heck and then 
onto the spool. Running at a different rate than 
the spindle and flier, the spool drew m ana 
wound the spun thread. Any hook o® ®**^.*f 
of the flier could be used to wind the threaa. 


spindle set in a shallow bowl of water. The water 
kept the cotton fibers moist, and the spinner could 
draw them out to gossamer fineness. She twirled the 
spindle with her fingers as it stood in the bowl. A 
dangling spindle would have broken such fine yarn. 

The idea of a spinning 
wheel originated in India. 

Some one thought of sup- 
porting a spindle horizontal- 
ly in a frame and turning it 
by means of a belt connect- 
ing it vdth a large wheel. 

The first type of spinning 
wheel in Europe was the 
bobbing wheel, illustrated 
on the preceding page. The 
spinner alternately spun her 
yam and wound it up on 
the spindle. The Saxony 
wheel, shown above, was an 
enormous improvement. It 
twisted yarn and wound it 
at the same time. Spin- 
ning methods did not de- 
velop further until the 
Industrial Revolution. 

Preparing the Fibers 

Getting fibers in condi- 
tion to be spun involved 
many long, tedious jobs 


which machines do today. Workers soaked stalks of 
flax in water and then pounded the woody parts out of 
the fibers with stones or wooden mallets. They un- 
tangled the fibers and straightened them out with a 
comblike tool that came to be known as a hatchel or 

hackle. People picked the 
seeds out of cotton by hand. 
Those using wool sheared 
their sheep with knives at 
first and later with shears. 
Then they worked masses 
of wool betw'een two brush- 
like cards. Ancient cards 
had leather backs and thorn 
bristles. Carding cleaned 
the wool and also made its 
fibers lie parallel. 

The Need for a Loom 
The first weavers did not 
need a frame to hold their 
w'eaving. Branches, ree ^ 
and roots were stiff enoug 
to be easily managed. Bu 
as soon as people began o 
weave with thread, or yam, 
they had to invent a wm- 
Tills is a frame for holdmg 
a set of lengthwise yarns, 
called warp, in place ' 
the weaver laces a ynr 


WEAVING AT A PRIMITIVE INDIAN LOOM 




or set of yams crosswise be- 
tween them, back and forth, 
to fill out the fabric. The 
crosswise yam is called filling 
yam, woof, or weft. 

Early Looms Were Simple 
The most primitive loom 
was w'arp-weighted. The weav- 
er tied warp yams to a hori- 
zontal pole suspended from 
the branch of a tree or sup- 
ported by two uprights. She 
weighted their lower ends 
singly or in bunches with 
stones or clay weights. Weav- 
ing began at the top of the 
loom. The Lake Dwmllers of 
Europe, a Stone Age people, 
used warp-weighted looms. 
Penelope’s loom, as pictured 
on a Greek vase of the 5th 
century b.c., was of this tjqie. 

Many primitive American- 
Indian looms were similar to 
the warp-weighted loom but 
had the lower ends of the 
warp yams fastened to a pole 
inst^d of to weights. The 
weaver sat down to work 
and began weaving at the bot- 
tom of the loom. As the weav- 
ing progressed the loom was 
lowered from the top. 

The Navajo loom shown on 
the preceding page is of this 
type. It contains the most 
primitive aids to help the 
weaver pass her shuttle, which 
carries filling yam, in and out 
between the warp yams. These 
are a shed stick and a heald rod, 
or heddle. The shed stick is in- 
serted crosswise through the 
Warp, over the odd and under 
the even yams. The heald rod 
has loops through which the 
^d warp yams pass. TiTien 
the weaver pulls the shed stick 
toward her, the even threads 
come forward, making a shed 
tor parage of the shuttle in one 
direction. When she pulls the 
htold rod toward her, the odd 
breads come forward, making 
^^unlershed for return of the 
s uttle. Later looms had hed- 
or harnesses, worked by 
ncdals or other mechanisms. 
The Egyptian Loom 

he ancient EgjTjtians had a 
'barred loom on which they 


1. This simple practise 
Iqom is arranged for 
plain weaving. The 
weft thread is to be 
passed back and forth, 
crossing alternately 
over and under the 
warp threads. To 
achieve this, alternate 
warp threads are at- 
tached to two heddle 
rods. On this small 
loom the shuttle is of a 
simple bobbin type. 
(For simplicity, only 12 
warp threads are 
shown, widely spaced.) 


2. Here the right-hand 
heddle rod is up, and 
has lifted the warp 
threads attached to it. 
The weft thread has 
been passed through 
the space (called a 
“shed") between the 
sets of warp threads. 


3. The newly passed 
length of weft thread 
is pressed down firmly 
against those already 
woven with a wooden 
strip called a batten. 


4. The right-hand hed- 
dle rod is lowered, and 
the left-hand rod 
is pulled up. This 
"changes the shed,” as 
weavers say. Warp 
threads which were up 
are now down, and vice 
versa. Now the weft 
thread is passed 
through the new shed. 
The “under and over” 
order of crossing the 
warp threads will be 
the reverse of that 
shown in picture 2. 
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could weave long lengths of cloth. The weaver tied 
long warp yarns to one bar, or beam, and then rolled 
them up on this beam (the warp beam) until it held a 
warp of the desired length. The free ends of the warp 
yarns were attached to another bar, called the cloth 
beam. The two beams were held apart by a frame- 
work to leave a taut length of warp between them. 
The loom might be either vertical or horizontal. 
Weaving began at the cloth beam. As cloth was 
woven, it was rolled up on this beam and more 
warp was unrolled from the warp beam. 

The first shuttles were small sticks wound with 
filling yarn. The Egyptians enclosed the stick in a 
smooth, flat, boat-shaped container. Modern shuttles 
developed from this model. 

Primitive weavers used a weaver’s sword. This was 
a long flat piece of wood with which they beat each 
length of weft, or filling yarn, close to the preceding 
one to make a firm fabric. The modern equivalent is 
the batten, illustrated on the preceding page. 

Looms Become More Complicated 

•The looms of Renaissance Europe and Colonial 
America were horizontal or slanting two-barred looms 
with foot pedals to operate the harnesses. The weav- 
er’s hands were free to manipulate the shuttle and 
filling yarn. Often there were several harnesses to 
make simple pattern weaving possible. 

The draw loom, invented in China, appeared in Eu- 
rope during the Renaissance. A separate cord con- 
trolled each warp yarn, and any combination of warp 
yarns could be lifted to form a shed. Elaborate pattern 
weaving was possible. The cords were fastened to a 
bar at the top of the loom. Different groups were 
looped with string and bunched together to make 
sheds. A draw-boy crouched at the top of the loom, 
near the ceiling, where he would pull the strings at the 
weaver’s command. The Jacquard 

loom, a modern power loom devel- 

oped from the draw loom, bears the [ ^ 

name of a man who worked as a 
draw-boy before he was 10 years old 
(for picture, see Rugs and Carpets). ^ 

From the 18th century, the story 
of spinning and weaving is part of j 
the Industrial Revolution. Men in- | 
vented machines to carry out hand 
processes and ways of using water ‘ 
power and later steam to make the | 
machines move (see Industrial Revo- 
lution). But the essential processes — 
the things that have to be done to_ 
make cloth— remain the same. (See" 
also Fabrics; Textiles.) variety of spirea 

- , . T 1 1 tae fact i 

gPIREA (spi-re o). In meadows and climates it ^comes 
gardens throughout the temperate 
parts of the Northern Hemisphere we find the flower- 
ing shrub called spirea. All the species— about 70 
—bear graceful clusters of tiny white or pink flowers. 
The plumy bridal wreath, the woolly-leaved hardback, 
or steeplebush, and the Vanhouttei are among the 
best known. Common varieties are used for hedges. 


THE BRIDAL WREATH 




The dainty ■white sprays of the 
bridal wreath make this a favorite 
variety of spirea. It gets its name 
from the fact that in temperate 
climates it comes into full bloom in 
June, the bride’s month.” 


The spirea’s five-petaled flowers grow in clusters 
In the center of each flower are a number of little 
stamens which give the clusters a dainty, lacy appear- 
ance. Spirea is a large genus of the rose family. Scien- 
tific name of bridal wreath. Spiraea prunifolia, of 
hardback. Spiraea tomentosa; of Vanhouttei, Spiram 
vanhouttei. 

Spiritualism. Can the spirits of the dead com- 
municate with the living? The belief that they can 
and do has been widely held at all times and among 
all peoples. In modern times this belief has crystal- 
lized into an organized doctrine called spiritualism 
The modem spiritualistic movement began in 1848 
when Kate and Margaret Fox reported that they 
heard mysterious knocks in their house at Hydeswlie, 
N. Y. They interpreted these “messages from the 
spirit world” and became the first spiritualistic 
“mediums.” Thus began a movement which soon 
became world-wide. 

At spiritualistic “sdances,” or sittings, many strange 
occurrences take place. While the medium is in the 
trance state, raps and other sounds are heard, lights 
appear, and heavy objects move. By such manifesta- 
tions, and by using the voice of the unconscious medi- 
um, departed spirits are supposed to convey messages 
to the living. 

By 1880 the movement had grown so large that it 
attracted the attention of scientists. In 1882 the Soci- 
ety for Psychical Research was organized in England 
to study “supernormal” phenomena. Although many 
mediums were found to use trickery, there remams a 
considerable amount of apparently genuine phenom- 
ena which have not yet been satisfactorily explained 
Spokane {spo-kdn'), Wash. Limitless electrical en- 
ergy for turning factory wheels, operating mines, 
grinding wheat, and miming trains, and a network of 
WREATH railway lines radiating in all dire(> 

^ , , tions have made Spokane the second 

5 city of the state and the financial and 
« i distributing center of the "InlandBm- 

^ pire.” This great region extends from 

the Cascades into the Rockies of w^t- 

' em Montana, and from British Co- 
lumbia to Oregon. It has billions o 
* feet of standing timber and rich mm- 
deposits to the north and eas o 
Spokane, the fertile wheat fields o 
Palouse and the Big Bend coun ry 
to the south and west, and the grazing 
lands and orchards of the ^a m 
Valley beyond the Big Bend Vflu 
B ® °avorite pine, lead, silver, wheat, apples, po a 
ff‘ In "temperSI *068, sheep, hogs-a wealth ofpr ' 
ito full bloom in ucts comes from this empire to p 
le's month.” ^ parts of the 

country. Much of this area is already irrigated, a 
the Columbia Basin Irrigation Project will make ag 
culture possible on an additional 1,000,000 igg 
Spokane is in eastern Washington less than 2 
from the Idaho border. Its situation on P _ 
between the Cascades and the Rockies, at an eleva 
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of 1,898 feet, gives it an invigorating though equable 
climate. The Spokane River pours over Spokane 
Falls in the center of the business district. Here and 
at another falls within the city are two of the many 
power plants ivhich supply electricity throughout the 
region. The city’s industries produce such goods as 
meat, flour, bread, crackers, lumber, paper, matches, 
pulp, aluminum, electrical goods, and auto bodies. 

The water supply of the city is pumped from a sub- 
terranean river below the Spokane River. On the high 
rirarock above the river are many fine parkways. 
Some of the city’s most beautiful homes are perched 
on the slopes of the valley and along these drives. 
Near the north end of Downriver Parkway is the mile- 
long Deep Creek Canyon. Its walls tell stories of lava 
floods and scouring glaciers. Among the thousands of 
acres of parks are Cliff Park, which affords a good 
view of the valley, and Manito Park, famous for its 
sunken gardens. 

The eastern division of the Washington State Mu- 
seum has a fine collection of Indian arts and handi- 
crafts. Spokane’s colleges include Gonzaga Univer- 


sity (Catholic), Whitworth College (Presbyterian), 
and Holy Name College (Catholic). 

Geiger Field is the municipal airport. It serves 
two transcontinental airhnes and an interstate air 
service. Felts Field is a municipal training center. 
Fairchild Air Force Base is a headquarters of the 
United States Air Force. Near the city are an army 
maintenance depot and a naval supply depot. Spo- 
kane is the site of a veterans’ hospital. 

The first permanent settlers on the site of Spokane 
were J. J. Downing and S. R. Scranton. They built a 
sawmill near the falls in 1871. In 1873 J. N. Glover 
bought out these men and laid out the town of Spo- 
kane Falls. Spokane is an Indian word meaning “chil- 
dren of the sun.” The first public school was built 
in 1878, and the first newspaper was started in 1879. 
In 1883 the Northern Pacific reached the city, first 
of five transcontinental railroads now serving it. 

In 1881 the community was incorporated as a city. 
In 1890 “Falls” was dropped from its name, and in 
1910 Spokane adopted a commission government. 
Population (1950 census), 161,721. 


HORNY SPONGE 



...... t r 

GLASS SPONGE 


VENUS’S-FLOWER-BASKET 




SFO'NGES— Simple 

CPONGES. The most primitive of the many-celled 
animals are the sponges. They eat, they grow, and 
thej' reproduce, but they are very sluggish and they 
have no sense organs or nerves. They are without 
ientacles or leghke parts, and adult sponges cannot 
Wove from place to place. 

Sponges always five in water. In the body wall are 
pores through which water enters. At one end 
ore one or more special pores called oscula through 
^hich water finally escapes. Through the pores the 
"■oter carries food and oxygen to the sponge and 
carries wastes away through the oscula. The pres- 
^oe of pores gives the sponges the ^oup, or phylum, 
We of porifera, or pore-bearing animals. 

Dost sponges live in the sea. A few live in fresh- 
j ponds or streams. They usually attach them- 
ho a rock or other solid or to the sea bottom 
in ^ ■, ha shape they may be very irregular or they 
aj have definite shapes resembling a ball, a glove, 


SEA ANIMALS 

a cup, or a cone. They vary in size from pinliead 
dimensions to large masses three feet long and a foot 
wide. They are found in many colors. 

The skeleton keeps the living sponge from collaps- 
ing into a jellylike mass by supporting the soft cells 
of the body. In some species of sponges the skeletons 
are made up of spicules, or needlelike forms, of cal- 
cium carbonate or silicon. Others are made up of 
spongin fibers. Spongin is a protein material resem- 
bling silk in its chemical composition. In preparing 
sponges for market, the soft living cells are cleansed 
away; only the spicule or spongin skeleton is sold. 

Sponges have many uses. In the home they are 
used in the kitchen and in the bath and for washing 
walls and ceilings. Garages use them for washing 
cars. Surgeons employ them for absorbing blood and 
other body fluids. Throughout industry, businesses, 
and in various arts they are used wherever a cleaning 
or absorbent material is needed. 
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Many types of sjTithetic sponges aie now sold. They 
have the advantage of being cut to the exact size and 
shape wanted. Among the niateiials used are vinjd, 
viscose, cellulose, and lubber. None equals the best 
natuial sponges foi softness and durability. 

There are about 3,000 species of natural sponges, 
but only about 13 aie commei daily important. All 
the commercial sponges grow in tropical or semitrop- 
ical wateis. The following are the most common; 

Sheep’s-wool, or wool. These sponges aie found in 
the Gulf of Mexico, the Caribbean Sea, and in the 
adjacent Atlantic Ocean. They vaiy uidely in ap- 
pearance, but generally the surface is tufted with 
bundles of fibers. The color of the lidng sponge is 
black. They grow to 18 inches or moie in diameter 
and aie soft, absorbent, and durable, hlost common 
bath sponges aie sheep’s-wool. 

Yellow. The yellow sponges are found mainlj’' in 
the Caribbean. They are xmry elastic, but they are 
harder than the wool sponges, less absoibent, and 
drain more readily. They are regular in shape and 
grow to a maximum diameter of IS inches. The sur- 
face is covered vith a nap of shoit haiis. 

Velvet. These sponges giow mainly m the Florida 
straits and in the waters off Jamaica and the Baha- 
mas. They are cake shaped, moie broad than high. 
On the upper surface are two or three ragged semi- 
ciicular vents, divided inside into a number of cir- 
cular openings. Velvet sponges are very soft to the 
touch, but they are less compressible and less absorb- 
ent than the sheep's-u ool. 

Grass. The grass sponges are taken in great quanti- 
ties from the waters off Florida, Mexico, the Baha- 
mas, and Cuba. They have a unde variety of shapes 
and textures, but all are of low quality and harsh to 
the touch. The anclote grass, best of the grass 
sponges, is excellent for cleaning oily or greasy 
surfaces found in various industrial operations. 


THREE CALCAREOUS SPONGES 



At left are the vase-shaped stems of Sycon; at right, the much- 
branched Leucosdema; at top, the Halichondna pmicea. 

Glove. This sponge gets its name from a vague re- 
semblance to a many-fingered glove. Glove sponges 
are found mainly in the seas off Florida and the 
Bahamas. They are soft and elastic, but the fibers 
are very weak. 

Reef. Reef sponges vary in shape, but all are cov- 
ered with a network of small round holes, with short 
bundles of fibers on the ridges between the holes. 
They are taken in Bahaman and Cuban waters 
Hardhead. Hardheads come from waters off the 
Bahamas, British Honduras, Haiti, and Cuba. They 
are elastic but harsh and not very compressible. 


DIVING FOR SPONGES AND CLEANING THEM 



This boat operates in the Gi^ of Mexico pfi Tarpon Springs, Fla. These men are cleaning the sponges by removing the . 
The diver is coming aboard after workmg on the sea bottom. tissue, leaving only the spongin skeleton to be used as a spoog 
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HOW A SIMPLE SPONGE FEEDS 


EXCURRENT OPENING 
Cwbon dioxide and 
wosles leave 

MESENCHYME CEILS 
Coiry digested food 
and wastes; 
nolle spicules 

PORE CELLS 


WATER CURRENT 
Water with 
food organisms 
and oxygen enters 



COVERING CELLS 

SPICULES 
Form skeleton 

COLLAR CELLS 
Capture and 
digest food 

FLAGELLUMS 
Cause water current 
by beating 

JELLYLIKE MATERIAL 

EGG 


Sponges are like living filters. They strain out tiny food organ- 
isms from the water currents that constantly flow through them. 


Wire. The wire sponges are found off the west coast 
of Florida. They have an open surface and thick, 
bristly fibers. The fibers are harsh and weak and the 
sponges are easily drained. 

Tur/eey cup. These cup-shaped sponges are taken 
niainly in the eastern Mediterranean. Both pores and 
oscula are numerous and fibers are few. This makes 
the Turkey cup fine, soft, and elastic. 

Turkey toilet. These sponges resemble the Turkey 
cups, except that they are less compressible and not 
as soft and fine. They are also found in the eastern 
Mediterranean Sea. 



SPORE 

Zimocca. Also taken in the eastern Mediterranean, 
the zimocca sponges are the darkest and harshest of 
the Mediterranean grades. They have small pores, 
narrow intervening ridges, and are very durable. 

Honeycomb. This massive cake-shaped sponge is 
foimd all over the Mediterranean. Its uniform surface 
is covered with small, blunt fiber tufts. The best of 
the honeycombs are called mandruka sponges. 

Elephantrear. The fine, soft, durable elephant ear 
is taken in the eastern Mediterranean. It is shaped 
like a cup or a cap, with the outer surface covered 
by soft, fibrous tufts. 

Center of American Sponge Fishing 

The United States is the largest sponge user in the 
world. Most of its supply comes from Tarpon 
Springs, Fla., the world’s largest center of sponge 
fishing. Out of Tarpon Springs go about 175 sponge 
boats, manned by some 600 captains, divers, hookers, 
and general helpers. 

Sponges are obtained by hookers working from the 
surface or by divers working on the sea bottom. 
Hookers work over the sides of the boat, reaching 
with long hooks into waters up to 30 feet in depth. 
Divers go down as far as 150 feet. The boats stay 
out for months at a time until their holds are filled. 
Spore. The one-celled organism by which a flower- 
less plant makes a new plant is the spore. It takes the 
place of the seed in a flowering plant. Invisible except 
under a microscope, spores float in the air all about us. 
Some species come to rest on exposed foods, where 
they form molds and mildews. Others settle on plants 
and develop into destructive rusts and smuts. Ferns 
and mosses, liverworts, and mushrooms, all reproduce 
by means of spores. The water-dwelling algae are 
also spore-producing plants. 

The plant carries its spores in cases called sporangia 
(singular, sporangium). You can find the cases on the 
underside of fern fronds, inside the gills beneath the 
mushroom cap, and in the lower surface of the bracket 
fungus. Mosses carry their spores in a capsule at the 
top of a stalk; horsetails in a cone at the top of the 
jointed stem. 

The case opens and releases the spores when they 
are ripe. Finer than dust, they are scattered by the 
wind. The spores of water plants, such as the algae, 
swim by means of minute tails (cilia). Thej'^ are called 
zoospores; their cases are zoosporangia. When the 
ripe case opens, the zoospores swim away. Soon they 
come to rest, lose their cilia, and grow into new plants. 

Some spores reproduce by simple cell division, 
called ase-xual (without sex) reproduction. The fungi 
are asexual. Their spores begin to grow by pushing 
out a germ tube through a thin place in the cell wall. 
The germ tube branches into a mass of threads called 
the mycelium. The mj^celium absorbs food directly 
through its cell walls from the vegetable matter on 
which it is growing. It is the mycelium of rusts and 
smuts that injures the host plants. The new spore- 
bearing plant grows out of the mycelium. 

Other spores are specialized male and female cells 
known as gametes. In order to start a new plant, two 
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ASEXUAL AND SEXUAL GENERATIONS IN FERNS AND MOSS 



These pictures show the reproduction cycle in ferns. The fern prothallus (6), called a gamelotihyle.Unle pockets on the lower 
(1) we see is the asexual generation. It bears spores and is surface bear sex cells, or gametes. The male pocket (onmenai- 
called a sporophyte. The underside of a leaflet (2) shows the urn, 7) produces sperm cells, and the female pocket (archepom- 
spore cases, where spores grow. (3) This highly magnified view um, 8) produces eggs. A sperm fertilizes an egg, forming a 
of a spore case (sporangium) shows the spores. A ripe spore (4) zygote (9). This completes the sexual cycle. The zygote develops 
case discharges spores. Each germinating spore (5) produces a from the prothallus into a new spore-bearmg fern (10). 



Moss plants also have alternating sexual and asexual genera- 
tions like ferns. But mosses differ in one respect. Among 
ferns, the asexual generation of sporophytes provides the plants 
we see. With mosses, we see the seioial generation of gameto- 
phytes. The cycle of events and the structures are as follows: 
(i) a sporophyte with spore case on top of the stem; (2) enlarged 


view of a spore case; (3) germinating spore; (4) threadlike 
protonema which develops from a spore and produces lealy, 
visible moss plants (gametophytes, S); (6 and 7) spenn-bearmg 
antheridia and egg-bearing archegonia, which grow from me 
leafy gametophyte; (8) a fertilized egg (zygote); (9) a new 
stem and spore case (sporophyte) growing from the fertilized egg. 


gametes must join to form a fertilized egg, called the 
zygote. Some plants produce asexual spores in one 
generation and sexual spores in the next. This cycle 
is known as alternation of generations. The asexual 
spores develop on a plant called the sporophyte. They 
grow into another plant, called the gametophyte, which 
bears the sex cells. The sex cells lie in pockets — the 


THE MUSHROOM IS A SPORE PRODUCER 



The mushroom, like all fungi, reproduces from an asexual spore. 
The spore sends out rootlike threads called mycelium, which 
absorb food from the soil. Out of the mycehmn grows the 
familiar mushroom. It first appears above ground as a but- 
ton. In the gills under the cap the new spores are produced. 

antheridmm, which contains sperms, and the arche- 
gonium, which contains eggs. In the moisture that 
collects on the plant, the sperm swims out of its 
pocket and into the archegonium, where it fertilizes 
the egg. From this egg the new sporophyte grows. 
{See also Algae; Fungi; Liverwort; Mildews and 
Molds; Mushrooms; Rusts and Smuts.) 

Spot. This small fish of the Atlantic Ocean is 
caught principally off the coast of North Carolina 
and Virginia. It has become a popular food fish in 
recent years, and the catch now averages 10 to 15 


million pounds annually. Like its relatives, the 
croakers, drums, and sea trouts, it is able to drum 
on its air bladder. This organ is thin walled, how- 
ever, and the drumming muscles are not well devel- 
oped. Hence the sound is not as pronounced as the 
throbbing hum of the croakers. The fish that appear 
on the market are 6 to 12 inches long and weigh up 
to three quarters of a pound. The scientific name 
is Leiostomus xanthurus. 

Spraying and fumigating. Among the best 
weapons against insects, molds, and bacteria that 
destroy crops or plague households are poisonous 
sprays, powders, or gases. The sprays and powders 
may be spread upon the threatened crops or upon 
the pests themselves. When these weapons are use 
against insects, they are called insecticides. Prepara- 
tions that destroy fungus growths are called fvngi 
aides; and those that kill bacteria are bactericides. 

If the insects belong to the group which chews or 
bites off portions of the plant, as do the worms an 
beetles, they may be destroyed by poisoning the sur 
face of the plant with solutions such as Paris 
white hellebore, and London purple. If they suck 
sap or plant juices, as do the plant lice, scale 
plant bugs, thrips, and leaf hoppers, they are 
stroyed by caustic solutions, such as the 
emulsions, soap washes, lime and sulfur, and to ac 
sprays. These bum the bodies of the insects an 
suffocate them by closing their breathing 
spiracles. Poisons may be applied as powders us 
over the leaves by use of a bellows, but more o 
they are mixed with water and applied in hqum o • 
The solution may be sprinkled on with a whisk r 
or by syringes; but power spraying machines 
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INSECTICIDES AND FUNGICIDES 


M^y insecticides and fungicides need different preparations for special uses. 

directions must be followed. 

Many are poisonous. Handle carefully! 

Sprays or Solutions 

Gasoline* 

Dusts 

Pyrethrum* 

Aldrin* 

Kerosene* 

Benzene hexachloride* 

Rotenone! 

Bichloride of mercury* 

Lead arsenate* 

Borax* 

Semesanf 

Bordeaux mixture! 

Lindane* 

Calcium arsenatej 

Sodium fluoride* 

Calcium arsenate* 

Methoxychlor* 

Chlordane* 

Snersont 

Carbolic acid* 

Nicotine sulfate* 

Copperdustsofvariouskindst Toxaphene* 

Carbon bisulfide* 

NMRI 448* 

Cryolite! 


Chlordane* 

Paris green* 

DDT* 

Poisoned Baits§ 

Copper carbonate! 

Pyrethrum* 

Hydrated lime* 

Borax* 

Creoline* 

Rotenone! 

Limef 

Calcium arsenate* 

Cryolite* 

Soap* 

Naphthalene* 

Cryolite* 

DDT* 

SR-406t 

Nicotine sulfate* 

Paris green* 

Dieldrin* 

Sulfur* 

Paradichlorobenzene* 

Sodium fluoride* 

Ethylene-dichloride-carbon- 

Tartar emetic* 

Parathion* 

Sodium fluosilicate* 

tetrachloride* 

Toxaphene* 

Paris green* 

Tartar emetic* 

; *Insecticide. tFungicide, tBoth insecticide and fungicide. 

§Use alone or in various mixtures of active agents with bran or corn meal 1 

and moistened with water. 



1 


now used in large orchards and vineyards, and hand 
sprayers in gardens and small orchards. It is impor- 
tant that the material be applied evenly to prevent 
injury to the leaves of the plant and over as much 
surface as possible to do the most harm to insects. 

The fungicides also may be either dusted or sprayed 
upon the infected plants. The one most used is 
called “Bordeaux mixture,” named from the acciden- 
tal discovery of its usefulness in Bordeaux, France, in 
1882. Fungicides destroy the delicate tissues of the 
fungus growth without injury to the “host,” as the 
plant upon which the pests feed is technically called. 
Extensive crops and orchards are sometimes dusted 
by low-flying airplanes and helicopters that scatter 
the poisonous powders with the air currents from 
their blades. When only a few trees are infected, the 
disease is often checked by covering them with tents 
or bags w'hich are then filled with hydrocyanic acid 
vapors. This does no harm to the tree or its fruit. 

Killing Insects That Plague Man 
For killing the flies and mosquitoes that get into 
bouses, special sprays have been developed from kero- 
sene, containing chemicals such as methyl salicylate. 
These chemicals attack the chitin, which forms the 
skin or shell of all insects (see Insects). 

To get rid of insects that hide in cracks and walls — 
cockroaches, clothes moths, bedbugs, and the fike — it 
®ay be necessary to fumigate the premises with 
various deadly gases, including hydrocyanic acid, gas 
uuxtures containing carbon tetrachloride, and a few 
others. People and pets must leave during the fumiga- 
hon, and because of the danger involved these opera- 
hons should be undertaken only by professionals, 
bities usually require that a permit for fumigation 
0 issued and that signs be posted warning people 
against entering the premises until they are aired out. 

1 cc also Antiseptics; Agriculture; Ecology; Fungi; 

ardens and Gardening; Insects; Scale Insects.) 
oPRING. When ground water (rvater w'hich has 
^unk beneath the ground) issues from under the 
ace through a natural opening in sufficient quan- 
“ty to make a distinct current, it is called a spring. 
^ general, springs are due to the accumulation of 


water underground in porous rock or soil. Outlets 
may occur in a valley or upon a hillside. In a valley, 
they occur rvhere the land dips below the level of the 
ground water; and on a hillside, where the water runs 
along the slope of a bed of rock or clay to a place 
where the bed “outcrops” or comes to the surface. 
Should the w'ater be caught under an impervious 
layer of rock or soil, it will be under pressure. If then 
it finds an opening it spurts out as an artesian spring. 
If the opening is man-made, it is called an artesian 
well {see Artesian Well). Permanent springs are 
usually those that rise from a great depth. Many 
springs are intermittent. Springs of very great flow 
may indicate the existence of subterranean rivers. 

Some hot springs are found near volcanoes. The 
water of those at great depths, warmed by subterra- 
nean hot rocks, is forced by steam pressure to the 
surface. A hot spring which throws out columns of 
water and steam is called a geyser {see Geyser). 

Many springs, both hot and cold, contain large 
quantities of mineral salts in solution. These often 
become health resorts and fashionable “watering 
places,” such as Spa, in Belgium (where the use of the 
name “spa” originated). Others are Karlsbad and 
Marienbad, in Czechoslovakia; Baden-Baden, in 
Germany; Bath, England; Hot Springs, Ark.; Sara- 
toga Springs, N. Y.; Hot Springs, Va.; French Lick, 
Ind.; and YTiite Sulphur Springs, W. Va. 
Springfield, III. The capital of Illinois will 
always be a place of pilgrimage for admirers of Abra- 
ham Lincoln. Here he lived during the 25 years pre- 
ceding his election as president, and here, in a beautiful 
mausoleum in Oak Ridge Cemetery, his body is 
entombed. The house in which he lived and his tomb 
are the property of the state. In the old Statehouse, 
now the Sangamon County Courthouse, he served as 
legislator and argued cases before the supreme court. 
His famous “house divided” speech was made in tlie 
present circuit court room. About 18 miles northwest 
is the restored rtllage of New Salem, where he lived 
for six years before coming to Springfield. 

The city is almost in the center of the state, near 
the Sangamon River. It is the trading center of a 
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fanning and coal-mining region, and manufactures 
tractors, electric meters, electronic devices, boilers, 
hydraulic equipment, metal specialties, clay products, 
mattresses, shoes, stock feeds, and cereal products. 

On a nine-acre plaza stands the Capi- 
tol, the State Armory, and the Supreme 
Court, Archives, Office, and Centennial 
buildings. Lake Springfield is the source 
of water supply and a recieational area. 

On its shores aie the Lincoln hlemoiial 
Gaiden and a fine residential distiict. 

The artistic Vachel Lindsay Bridge is 
a memorial to the Springfield poet. 

Springfield was settled in 1819 and 
became the state capital in 1837. It is 
governed by a commission. Population 
(1950 census), 81,628. 

Springfield, Mass. Two travelei-s, 
an Enghshman and an American, were 
looking out over the Rhine Valley fiom 
the toner of the Strasbourg cathedral. 

“Have you ever seen anything more 
beautiful?” exclaimed the American. 

“Only once,” said the Englishman, 

“from the tower in Springfield, Massa- 
chusetts.” “VTiy,” said the amazed 
American, "I live in Springfield, but I 
have never seen that view.” 

A campanile tower 300 feet high com- 
mands this view. The tower is flanked 
on either side by an auditorium and an 
administration building, all making up 
the Municipal Group (see City). Several 
cultural institutions are grouped about 
a large court farther east. Here are the City library; 
the Museum of Natural History; the Museum of Fine 
Arts; the George Walter Vincent Smith Art Museum; 
and the William Pynchon Memorial Building, the 
home of the Connecticut Valley Historical Aluseum. 
The library and museums comprise the City Library 
Association. In Merrick Park is Saint-Gaudens' 
statue, ‘The Puritan’. The Church of the Unity and 
the County Courthouse were designed by H. H. 
Richardson. Springfield is the seat of the Interna- 
tional Y.M.C.A. College and the American Interna^ 
tional College. 

Springfield has made firearms since the United 
States Arsenal was established here during the Revolu- 
tion. The city also makes macliine tools, machinery, 
valves, chemicals, rubber goods, electrical equipment, 
motorcycles, sporting goods, and toys. Many insur- 
ance companies have headquarters here. 

Under the leadership of William Pynchon, Spring- 
field was first settled in 1636. In 1675, during King 
Philip’s War, it was burned by the Indians. Riots 
occurred during Shays’ Rebellion, 1786-87. The 
Springfield Republican, one of New England’s leading 
newspapers, was established in 1824. Webster’s Dic- 
tionaiy has been published here since 1847. The city 
is governed by a mayor and council. Population (1950 
census), 162,399. 


Spruce. The home of the spruces is from the Arctic 
Circle south to the Himalayas of Asia, the Pyrenees 
of Europe, and the Appalachians and the Rockies of 
North America. These cone-bearing evergreen trees. 


of which there are about 40 species, make up the genus 
Picea of the pine family. In stands, the trunks are 
usually clear of branches for about 50 feet and have 
conical crowns. Growing singly, they are generally 
shaped like a pyu'amid, the low er branches often touch- 
ing the ground, the upper ones tapering up to a point 

The species varj^ considerably in size. Some are 
small or medium-sized trees from about SO to lOO feet 
high; others soar to more than 200 feet. Spruces 
grow best in moderately moist, sandy soil, with some 
protection from the sun. They are long-lived trees In 
favorable locations some live for more than 400 years 

Because of their symmetry and thick foliage, spruces 
are valued for ornament. For planting in parks and 
gardens they' are sometimes dwarfed by pruning. They 
are used for windbreaks and make excellent hedges, 
being dense and durable if trimmed regularly. 

The most important of the North American 
species are the white spruce, the black spruce, the 
red spruce, the blue, or Colorado spruce, the Engel- 
mann spruce, and the Sitka spruce. The last three 
are found chiefly in the western part of the United 
States and Canada. 

The finest European species is the Norway spruce, 
which is planted in North America as an ornamental 
tree. From Norway and Sweden, where it is most 
abundant, the lumber is shipped throughout Europe. 


A SPRUCE AND ITS DISTINGUISHING MARKS 



Like the other spruces, the red spruce above has needles that grow singly all 
around the branches, not in clusters, like the pines» You can tell a spruce from 
a fir by its sharp, stiff, four-sided needles. Fir leaves are blunt, soft, and flat. 
Spruce cones bang down; fir cones stand erect. 
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ONE OF THE SUMMER SQUASHES 



One of the summer squashes is the vegetable marrow. It is tender 
and mild flavored. The whole vegetable is eaten, including rind and 
seeds. It is cut up and fried or steamed and mashed with butter. 


Commercially, spruce wood is verj'^ valuable. 

It is unusually light for its strength, easy to 
work, and has a high degree of elasticity. It is 
the chief wood from which paper pulp and rayon 
are manufactured. In shipbuilding, masts and 
spars are made of it. It is also used for boxes 
and crates, general building purposes, and parts 
of airplanes. Because of its resonant quality, 
it is the finest wood for the sounding boards of 
musical instruments. 

Squash. Squashes, pumpkins, and gourds be- 
long to one big puzzling family. Gourds, with 
their white blossoms and hard inedible fruit, are 
easily identified; but pumpkins and squashes, 
cultivated so extensivelj'- for the thick-fleshed 
edible meat, have become badlj'- confused. (See 
also Pumpkin.) 

Liberty H. Bailey, in his ‘Lessons with Plants’, 
tells how we can distinguish between a pumpkin 
and a squash by a glance at the stem. If the 
stem is ridged and furrowed or if it flares at the point 
where it joins, the fruit is a pumpkin; but if it is 
soft, spongy, and cylindrical, not enlarged at the 
junction, it is the stem of a squash. You wall find 
by applying this classification that man}’’ fruits you 
have always known as pumpkins are really squashes, 
and many you have called squashes are pumpkins. 

If the name squash belongs to one group more 
than another it is to Cucurbita maxima, to which 
species belong the Hubbard, Marblehead, Sibley, and 
turban squashes. The field, or common pie, pumpkin 
is Cucurbita pepo. The vegetable marrow, so highly 
prized in England, and also the summer squashes — 
the scallop, pattypan, and some crookneck types — are 
all varieties of the pumpkin species. On the other 
hand, the cushaws, Canada crooknecks, Japanese 
crooknecks, dunkards, and sweet potato squashes 
belong to still another species (Cucurbita moschata) 
and are probably native to Asia. In England all 


varieties of pumpkins, squashes, and gourds are often 
called “gourds.” (See also Gourds.) 

Squid. This mollusk of the cuttlefish family has 
ten arms, or tentacles, bearing suckers, and a "vicious, 
parrotlike beak. Usually squid are small, and they 
are much used for bait by North Atlantic fishermen. 
The giant squid, which is the “de-vilfish” of fiction, 
sometimes attains a length of 55 feet and a weight 
of 1,000 pounds. An observer on a whaling ship 
describes a deadly conflict \vhich he witnessed between 
a large sperm whale and a giant squid. The whale 
appeared to have the tail part of the squid in its 
jaw’s and to be sawng through it in a businesslike 
methodical way. The tentacles of the squid seemed 
to enlace the whale’s whole body. The latter’s head, 
especially, seemed a network of writhing arms. 
The black eyes of the squid, which contrasted with 
the livid white head, were at least a foot in diameter. 
(iSee also Octopus.) 


Familiar WILD 
ANIMALS of 
CITY and FOREST 


^OUIRREL. No mid animal is better known than 
this lively little creature. It is now as com- 
mon in city parks and gardens as in its native 
oreats. Laws have been passed to protect it, 
^ result squirrels have become very tame. 

'Uien you first approach it, the squirrel will 
eap for tfig nearest tree trunk, then turn and 
study you lashing its 

ttshy^il furiously and scolding you in a husky 
srk. You can usually coax it up to you by holding 


mmmm 


hpx 







The eray squirrel Is common In parks, gardens, and woods throughout 
North itaerica. It Is easily tamed, but beware of those sharp teeth. 
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THE DAINTY LITTLE FLYING SQUIRREL 



Gliding membrane outspread, feathery, flat tail brought for- This is an upper view of a flying squirrel. The broad, flat 
ward, and rear legs extended backward, the flying squirrel is tail acts as a rudder and brake. The membrane connects the 
about to land. A forepaw shows at the right comer of the “wing.” front and rear legs. It lies against the body when not m use 



The mother flying squirrel is holding a baby in her mouth. This picture gives an idea of the small size of the flying squir- 
She grasps it by the loose skin of the stomach. The baby rel. It is about 9 inches long, includmg the 4-inch tail 
holds onto the mother by wrappmg its legs around her neck. Hotice the large eyes, indicating that it is a nocturnal anunal 


out a nut. When it comes to trust you, it will sit up 
on its haunches before you, turning the nut with 
handlike front paws and mbbhng through the shell. 

The different kinds of tree squirrels differ only in 
size and color. All have strong, muscular bodies, 
sharp, well-curved claws, large eyes and eais, and a 
long, plumy, flattened tail which helps to balance 
them in their leaps through the trees. They are 
tempting food for meat-eating animals and for birds 
of prey, and their enemies are many. Most squirrels 
are active duiing the day and sleep at mght. 

Nests and Food 

Squirrels build nests of tightly woven sticks and 
leaves, lined with finely shredded inner bark. The 
nest may be placed high in the crotch of a tree or 
inside a hole in the trunk. In the northern part of 
their range the squirrels prefer the open nests in 
the summer and tree-hole nests in the winter. 

Until their favorite food of acorns and other nuts 
ripens, they feed on the buds and young leaves of trees, 
on seeds, beiries, mushrooms, and some insects. In 
the fall they bury a store of nuts to use in the win- 


ter months to come. They probably recover them by 
recogmzmg the disturbed ground or by sense of 
smell. Many nuts are never recovered. Squniels aie 
an important factor in reforestation. Nuts planted fai 
from the paient tree under favorable conditions 
sprout and produce new tiees (see Nature Study). 

Squirrels do not hibernate. Dunng severe weathei, 
however, they remain in their nests, the thick tad 
wrapped around them like a shawl. Eastern giaj 
squirrels sometimes migrate in great numbers It is 
believed that increase of population and shortage of 
food cause them to move blindly to the South and 
West. Thousands lose their lives when they attempt 
to sivim over wide rivers and cross busy highways. 


The Eastern Gray Squirrel 
The eastern gray squirrel is the familiar species 
of parks and city streets. It ranges from southern 
Canada to Florida and west to the Great Plains. It 
averages 18 inches in length, including the 9-inch 
tail, and weighs if pounds. The color of the fur 
changes with the seasons from a dark, rust-tinged 
gray in summer to a light silvery gray in winter. 
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Gray squirrels raise two families each year. The 
first is bom in early spring, usually in March, and 
the second in July. The two to four young are bom 
54 days after mating. They are naked, blind, and 
helpless. The mother nurses them for six to eight 
weeks. Then they begin to venture out of the nest 
for their first solid food of buds, flowers, and leaves. 
They reach full growth in about a year. 

Western gray squirrels keep more to the oak and 
evergreen forests. A close relative is the Kaibab 
squirrel, found only on the north side of the Grand 
Canyon. It has heavily tufted black ears, dark gray 
upper parts, black under parts, and a white tail. 

Red Squirrels, or Chickarees 
Red squirrels, often called chickarees, are abun- 
dant in the forests of North America from coast to 
coast. They are smaller than the grays, averaging 
12 inches in length, including the 4§-inch tail, and 
weigh about half a pound. They are lively, noisy, and 
quarrelsome, and in the eastern part of their range 
usually drive away their big rivals. They feed on 
pine cones and have the bad habit of robbing birds’ 
nests of eggs and young. They raise only one litter 
of four or five young, bom in late spring. The Doug- 
las squirrel, found west of the Rocky Mountains, 
is a relative of the red squirrel. 

Fox squirrels are the largest — 20 to 27 inches long, 
including a 12-inch tail. They weigh about two 
pounds. They are msty to blackish in color. They 
raise only one family of two to four young. Fox 
squirrels range throughout the United States. 

Flying squirrels are widely distributed throughout 
the Northern Hemisphere. They are little known be- 
cause, unlike the other squirrels, they move about at 
night, becoming active orily at dusk. The flying squir- 
rel has a flap of loose skin coimecting the fore and 
hind legs. WTien the legs are extended the flap 
stretches to form a parachute. Thus the animal can 
glide from higher to lower branches in trees. The 
eastern species is only 9 inches long, including the 4- 
inch tail. It has dense, silky fur, slaty gray at the 
base, the tips varying from gray to pinkish cinnamon. 
One family of three to six young is raised each year, 
A larger arctic species inhabits the western mountains 
iind the forests of northern Canada. 

The skins of the Russian gray squirrel are used 
for fur coats. The Canadian red squirrel is trapped 
m large numbers and the fur used for trimmings. 

Squirrels as Pets 

Baby squirrels sometimes tumble out of their nests 
and are found lying helpless on the ground. They 
aaake attractive pets. If the infant is still blind and 
toothless it should be fed warm milk, diluted with one 
part water to three parts milk. A medicine dropper 
IS the best feeder. As the baby grows older it may 
take whole milk, vitamins, and some semisolid food 
anch as pablum. Later it will relish lettuce, raw 
^ogetables, cooked ground meat, and nuts. Squirrels 
^nwld not be fed peanuts exclusively. 

The babies also need a warm bed, such as a carton 
fined with soft rags. At first the bed should be 
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heated. Most convenient is an electric light bulb, 
so placed that the animal cannot be burned by it. 

Some member of the squirrel family (Sduridae) 
may be found in almost every part of the w'orld ex- 
cept Australia. The family belongs to the order of ro- 
dents [Rodentia), or gnawing animals. It falls into tw'o 
divisions — ground squirrels and tree squirrels. The 
ground squirrels include the groundhog, or w'oodchuck, 
the prairie dog, the gopher, and the chipmunk, wRich 
are described in separate articles. The scientific name 
of the eastern gray squirrel is Sciurus carolinensis; 
of w’estern gray squirrel, S. griseus; of Kaibab squirrel, 
S. kaibabensis; of red squirrel, S. hudsonicus; of 
Douglas squirrel, S. douglasii; of fox squirrel, S. niger; 
of flying squirrel, Glaucomys volans; of arctic group 
of fl3dng squirrels, G. sabrinus. 


BABY GRAY SQUIRRELS 



These four baby gray squirrels are so young that their eyes are 
not yet open, but they are able to ding to the side of a tree 
at birth. They were removed from the nest to make this picture. 
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To symbolize his complete power, Stalin ordered mass displays of his portrait 


STALIN— 

Soviet RUSSIA’S 
‘"Man of Steel” 

CTALIN, Joseph (1879-1953). The 
man who schemed and slaughteied 
to become the dictator of Soviet 
Russia was Joseph Stalin. His true 
name was Iosif Vissaiionovich Dzhu- 
gashvili. In 1912 he took the alias 
of “Stalin” — from stal, which in Rus- 
sian means “steel.” Sixteen yeais later, 
in 1928, he became absolute dicta- 
tor of mighty Soviet Russia. Soon after 
the second World War he controlled 
most of Eastern Europe, pushed his 
dread influence into Asia, and brought the feai of 
Communism to all the free nations of the woild. 

A Revolutionary Born in Near-Poverty 
Stalin was bom in Gori, a village in Transcauca- 
sian Georgia, Dec. 21, 1879. His father, Vissarion 
Dzhugashvili, a cobbler, was drunken and cruel. To 
help support the family, Stalin’s mother took in sew- 
ing and washing. When Stalin was 14 years old, his 
father died. Young Stalin — swarthy, thick shouldered, 
and pock marked — was sent to the Orthodox Russian 
seminary at Tiflis to be educated for the priesthood. 

He soon turned from theology to interest rn Com- 
munism and, at 15, was already planning how to 
overthrow the czar, ruler of Russia. The seminary 
disciplined him time and again. Finally, when he was 
20 years old, he was expelled as an agitator. 

He remained in Tiflis, working briefly at one job 
after another. As he had no training for farming. 


business, or a trade, he soon gave up trying for a 
steady job. Instead, he began to work for Communism 
and joined the Tiflis branch of the iMarxrst Social 
Democratic Organization. 

Stalin then became a professional revolutionist, 
strixdng to incite revolt against the government of 
the czar. He edited illegal pamphlets and helped to 
distribute them secretly Frequently he organized 
strikes among the factory workers in Trflrs. His 
ability to organize won the attention of party leaders, 
and thej^ sent him to foim a Communist organization 
in Batumi, a large port on the Black Sea. 

His revolutionist activities brought his first airest 
in 1902. He was exiled to Srberia in 1903 but soon 
escaped. In fact from 1902 to 1913 Stalrn was ar- 
rested five times, exiled five times, escaped four tinres, 
and released once. Like his fellow revolutionaries, 
Stalin adopted one alias after another in order 


FROM FANATICAL YOUNG REVOLUTIONARY TO FANATICAL DESPOT 
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This 1910 card is part of the record the czm’s police kept on as dictator of Soviet Russia. After his death his successpw 

Stalin Right, is one of the last portraits (taken 1951) of him moved his pictures in an effort to kill faith in “one man 
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to evade arrest. He first called himself Ko- 
faa, after a legendary Georgian hero; lat- 
er he changed to David, Soso, Chiijikov, 

Nijeradze, and, finally, Stalin. 

Stalin Joins the Bolshevists 
In 1903 the Social Democratic Organiza- 
tion split. One faction, headed by Nikolai 
Lenin, called itself Bolshevik (.see Lenin). 

The other faction, opposed to Lenin’.s 
creed of violence, was Menshevik. Stalin 
believed in Lenin’s policy, and so joined 
the Bolshevists. He became a party leader 
in his native Transcaucasia. In 1905 he 
attended a' secret Bolshevist meeting in 
Finland; in 1906, in Stockholm; and the 
following year in London. 

At these meetings Stalin’s iron zeal and 
organizing ability won Lenin’s high regard. 

Shrewd Lenin worked with Stalin closely. 

In 1912 Lenin made liim a member of 
the Central Committee. Meanwhile Stalin 
UTote for the Bolshevist newspaper 
Pravda (Truth), which he is said to have 
founded. Arrested again in 1912, he again 
escaped within a few months. Going to 
St. Petersburg (now Leningrad), Stalin 
organized a Bolshevik group in the Duma, 
the parliament of czaristic Russia. 

^ In 1913 Stalin was arrested for the fifth 
time. Exiled to the grim Turukhansk 
region of Siberia, above the Arctic Circle, 
for the first time he failed to escape. But 
m March 1917 the revolution led by Ale xan- 
der Kerensky freed all political prisoners, 
and Stalin returned to St. Petersburg. 

There he helped Lenin to prepare final 
plans for the historj'’-making Bolshevist 
revolution. Stalin's name seldom appears 
in records of the revolution, for he re- 
named in the background as an adminis- 
rator. His work was largely responsible 
or the^ success of the bloody October 
Solution of 1917. (See also Russia.) 

uring the civil war that followed the revolution 
a in served as political commissar with Bolshevist 
armies on several fronts. At that time political 
conanussars were entrusted with military duties, and 

showed AYPorxfi r\r»ol oViili'fir oe» of + 


obscurity to world fame 
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exceptional ability as strategist and 
an. ^ In 1918 he directed the successful de- 
filial Tsaritsjm against the insurgent MTiite 
^ second World IVar this same city, re- 
med Stalingrad, broke tire drive of a German army.) 
Pnr°i! f 1919-20 Stalin served on the Leningrad and 
^ IS fronts. In 1921 his forces invaded Georgia, 
'pf'l newly independent government, and 

R f k ^®^®^and for the Bolshevists, 
gras^ year marked the real start of Stalin's 

r„f ^ political power, for he became general sec- 
DarfT T) Central Committee of the Communist 
Russians whispered, “Lenin trusts only Stalin, 
m trusts no one.’’ As Lenin’s trusted aide, 


1. The timber and adobe house where Stalin was born in the village of Gori 
in Russian Georgia. Z. At ten Stalin was a brooding schoolboy in Gori. 
3. An official Soviet Russia painting shows Stalin as a bearded young revo- 
lutionist. Pamphlet in hand, he harangues his fellow Marxist Communists. 
In the background, two of his followers keep a look-out. 4. Stalin, left, meets 
his chief, Hikolai Lenin, center, and Kalinin, later president of the U.S.S.R. 


Stalin methodically assumed increasing power. Grimly 
he undermined Leon Trotzky, war minister and 
Lenin’s former close associate (see Trotzky). 

Some of Stalin’s unscrupulous methods worried even 
Lenin, the merciless revolutionary. Lenin wrote, 
“Stalin is too rough.” But Stalin was undisturbed by 
criticism. In 1925, a year after Lenin’s death, Stalin 
forced Trotzky to resign as war minister, and ex- 
pelled him from the party in 1927. Determined to 
eliminate the minority “Trotzkyite” influence, Stalin 
exiled Trotzky in 1928. 

Stalin, the “man of steel,” was then supreme ruler 
of Soviet Russia. In a relentless drive to industri- 
alize and modernize Russia, he launched the first in 
a series of Five-Year plans. He declared, “We are 
50 to 100 years behind advanced countries. We must 
cover this distance in 10 years.” Later, to speed the 
effort, he exhorted, “To slacken the tempo means to 
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fall behind. And the back- 
ward are always beaten.” 

Stalin ordered the col- 
lectivization of farms. 

When peasants resisted, 

Stalm ordered the state 
to seize their land and 
possessions. Well-to-do 
farmers, called kulaks, 
especially resented col- 
lectivization. Determined 
to root out all opposition, 

Stalin showed no mercy 
to the rebellious kulaks. 

In 1932-33 he forced a 
famine on the Ukraine, 
and “liquidated” some 
3,000,000 kulaks through 
death by starvation. 

In 1936 Stalin’s ruthless 
methods again drew world 
attention. To consoli- 
date his place as supreme 
dictator, he conducted a 
series of “purges.” Claim- 
mg that a number of Red 
army officers and scores 
of Old Bolshevists were 
“plotting against the 
state,” Stalin had them 
executed. Many of them 
were men who had helped 
Stalin drive to power. 

In 1939 Stalin startled the world again when he 
brought Russia into a nonaggression pact with Nazi 
Germany. One month later complacent Germany in- 
vaded Poland, starting the second World War. The 
nonaggression pact permitted Russia in 1940 to seize 
eastern Poland, attack ^^inland, and absorb Bessarabia 
and Bucovina without German opposition. This 
strategic opportunism of Stahn’s extended Russia’s 
borders into outlying buffer areas. 

In May 1941 Stalin made himself premier, replacing 
Molotov (see Molotov). The next month Russia was 
invaded by Germany. Stalin at once took over-all 
command of the Red armies and directed reorganiza- 
tion of Russian industry. He also dictated every move 
in Russia’s foreign relations. In 1943 at Tehran and 
early in 1945 at Yalta, he issued inflexible terms to 
his Allies — Premier Churchill of Great Britain and 
President Franklin Roosevelt of the United States. 
Later in 1945 he made a Potsdam pact with President 
Truman on the reconstruction of defeated Germany, 
then defiantly broke the terms of the accord. {See 
also World War, Second, section on peace.) 

Immediately after the war’s end, it became apparent 
that Stalin was determined to achieve a twofold aim 

to make Russia dominant in Europe and to impose 

Communism on the world. Through purges and other 
relentless measures he forced Communist governments 
on eastern Europe and sought to gain control of Italy 
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Summoned from their machines, workers crouch outside their 
battered factoryto fire at diving German planes. Such scenes 
occurred daily during the siege.' The devotion of workers hke 
these helped the Red army to bold the great city. 


and France. In the United 
Nations and in Allied 
councils, his obstructionist 
policy blocked efforts to 
establish world peace (see 
United Nations). His 
blockade of Berlin long 
filled the world with fear 
of a third World War (sec 
Europe; Germany). 
Personal Life Secretive 
No modern leader kept 
his personal life so secre- 
tive as Stalin. Many of 
the year-dates and facts of 
his hfe remain uncertam 
He was married m 1903, at 
the age of 24, to Ekaterina 
Svanidze, a native of 
Georgia. She died m 1907 
of tuberculosis. Their son 
Yasha (Jacob) then lived 
with his mother’s relatives 
In 1919 Stalm married 
Nadya Alliluieva Their 
children were a daughter 
Svetlana and a son Vassili, 
who served in the Red air 
force during the second 
World War. Nadya died 
under unexplained circum- 
stances in 1932 after, ac- 
cording to some reports, 
protesting Stahn’s pitiless “liquidation” of the kulaks 
Strangely, at times he had gieat personal charm. 

To symbolize his powerful, umfying hold on Com- 
munist peoples, Stalm spiead his pictures over Russia 
and satelhte nations His death on March 5, 1953, 
found no single person powerful enough to succeed 
him as dictator. His position as premier was taken 
by Georgi Malenkov, but control of the governmen 
passed to a Presidium, a new five-member committee 
headed by Malenkov as chairman (see Russia) 
Stalingrad. After the Soviets came to power 
m Russia, Stalingrad was changed from a dusty mar 
ket town into a mighty mdustnal city. Standing on 
the lower Volga River, it was the center of a rich farm 
ing region. The Soviet government built a canal from 
the Don River, about 50 imles west, to bnng coal an 
lion fiom the Donets basin. ,, j 

Stalingrad grew up on the site of a fort ® 
Tsaritsyn, built in 1589 to hold back maraudmg 
mads. In the Revolution of 1917 it was seize 
the Bolsheviks. The Bolshevik leader was P 
Stalin, later dictator of Russia, and in 1925 e 
itsyn was renamed Stalingrad for him. In the 
World W^ar the Red army halted the German 
across Russia at Stahngrad (see "World War, Sec 
This heroic defense turned the tide of the war. 
city wms shattered, but its residents retuined to r 
build it Population (1947 est ), 400,000. 
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Around the WORLD with POSTAGE STAMPS 



At the Bureau of Printing and Engraving, where United States stamps are made, a 
proofreader checks a proof sheet for flaws while the man at her left notes the corrections 
on the plate. They work under a strong fluorescent lamp. 


TAMP AND Stasip Collecting. 

Many people see postage stamps 
every day without realizing how big 
a joh the stamps do. And many 
people never realize what fim these 
bits of paper can provide. But 
stamp collectors find them fascinat- 
ing. In their collections they can 
travel throughout the world or go 
back into history. 

The phrase postage stamp has an 
exciting meaning. In the old days, 
when men relayed letters and pack- 
ages across country, the posts were 
stations where one messenger hand- 
ed mail on to the next. The post- 
age was the charge for this carrying. 

The word stamp comes from the 
fact that letters were sealed wdth 
a blob of wax. Before the wax 
hardened, the design of a ring or 
seal was stamped into it so as to 
identify the sender of the letter. 

Modem stamps came into use in 1840, when Great 
Britain began using small adhesive labels. Stamp col- 
lecting began almost immediately. Soon the word phi- 
htely was invented to describe the collecting and 
study of stamps. Philately comes from two Greek 
words. They mean together “the love of tax-free 
things." This describes stamps, which are receipts 
showing that the sender has paid the money needed 
to carry the letters and packages. 

How Stamps Are Made 

Before anyone starts collecting, he should know 
how stamps are made and how they travel through the 
mails. The manufacturing process affects all stamps. 
And many desirable features of used stamps depend 
on what happens to them in the mails. 

Most modem stamps carry a picture on the face, or 
obverse. A designer first draws the picture and the 
frame, complete to the smallest detail. Then one of 
several processes is used to get the design ready for 
printing. The oldest process, stUl widely used, is 
engraving. Other popular methods are typography 
end lithography (see Photoengraving and Photolithog- 
raphy). Some early stamps were printed directly from 
hand-set type when other methods were unavailable. 

A collector who knows how a stamp was prepared 
for printing can often distinguish two stamps that may 
otherwise seem the same. An engraved stamp has 
lines raised a little above the surface. In typography 
the lines are slightly pressed into the paper. Some- 
times the lines show through on the back of the 
^amp. Engraving gives the sharpest and finest lines. 

ypography looks flat by comparison. In lithography, 
lines will be fuzzier and the whole sinface duller. 

Printing is done on the flat-bed press or the rotary 
press (see Printing). Since the early 1920’s, United 
totes stamps have been mostly printed on the faster 


rotary presses. Stamps printed on a rotary press are 
a little longer or wider than similar stamps printed 
on a flat-bed press. The plate is stretched slightly 
when it is curved to fit the press cylinder. Thus two 
stamps of the same design printed by the two kinds 
of presses have a slight difference in length or width. 
Rotary-press printing usually colors the white portion 
of the stamp slightly. 

Varieties 

Anything that makes a difference in stamps that 
otherwise look alike to an ordinary observer is im- 
portant to the collector. He calls such different 
stamps varieties. Generally speaking, a major variety 
is one that is intended; a minor variety is one that 
results from an error. If a plate is slightly changed 
to improve the impression, stamps printed after the 
change will be a major variety. 

Another major variety is a difference in paper. The 
two most common kinds of paper used in printing 
stamps are called wove and laid. The difference be- 
tween some stamps can be told only in the kind of 
paper used. The United States uses only wove paper 
for its adhesive stamps, though stamped envelopes 
have been printed (embossed) on laid paper. 

Either wove or laid paper may have watermarks 
worked into it when it is made. Watermarks on stamp 
paper are usually special designs used exclusively by 
the government issuing the stamp. The wmtermark 
may appear once on each stamp, or it may be spread 
across the whole sheet writh only a part of the mark ap- 
pearing on each stamp. Many countries still use 
watermarked paper, but the United States stopped 
using it in 1915. Sometimes the same design is printed 
on both watermarked and unw'atermarked paper. 
Some British stamps printed from 1854 to 1924 can be 
told apart only by the different watermarks. 
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After being gummed, the sheets may have small 
holes called perforations punched between the rows of 
stamps. The presence or absence of perforations, and 
the number of perforations in a given distance on 
each stamp create other varieties for the collector. 
For example, a series of United States stamps printed 
from 1912 to 1921 comes with several different per- 
forations. 

Variations also appear in marking. An envelope 
that has gone through the mails has a series of straight 
or wavy lines marked across the stamp. Sometimes 
a slogan, such as “Use Air Mail,” is used. This 
part of the cancellation is called the Mller. The 
other part of the cancellation is a circle, called the 
town circle, enclosing the name of the city and state 
where the envelope started its trip, and the date and 
horn of postmarking. People who collect covers, as 
they call envelopes bearing canceled stamps, prize 
different and unusual cancellations. 

Stamps with errors are scarce, and hence valuable 
to the collector. One famous error occurred in 1916. 
A plate with 400 red 2-cent stamps bearing a Washing- 
ton portrait had three engravings badly worn. These 
were accidentally replaced with three 5-cent engrav- 
ings bearing the identical portrait. As a result, the 
new sheets of what should have been 400 red 2'cent 
stamps had three red 5-cent stamps. When the error 
was discovered, the plate was corrected. But by then, 
some faulty sheets had been sold. These 5-cent errors 
are much sought after, and the stamp has a cata- 
log value of from 350 to $1,250. 

How to Start a Collection 

Starting a stamp collection is simple. Discarded en- 
velopes will furnish the first stamps. Or new stamps 
can be bought at a post office. Stamp dealers sell both 
used and imused stamps. In most cities dealers have 
stores where they sell stamps. Stamps can also be 
bought from dealers by mail. 

Since 1921 the United States Post Office has main- 
tained a Philatelic Agency in Washington for selling 
current stamps to collectors only. Stamps are sold 
in sheets, blocks of four, and occasionally in small 
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souvenir sheets. Stamps may he bought on the first 
day of issue and afterwards. Some other countries and 
the Pan American Union also have philatelic agencies. 

Collectors prize both the rarity and fine condi- 
tion of their stamps. Only good luck or much money 
allows the collector to get a real rarity. But good 
condition, the second goal of a real collector, can 
be reached by a beginner. Anyone can look for stamps 
in the best possible condition. And with care and 
knowledge, he can keep them that way. 

The best condition of a new stamp is described as 
mint. Such a stamp has all its original gum (abbre- 
viated to “0. G.” by collectors). New stamps that 
are well centered with even margins on each side and 
with all the perforations intact are most desirable. 
Used stamps should have no tears or creases, should 
have all the gum washed off the back, should have no 
thin spots or holes unless made by canceling. The 
lighter the cancellation on the stamp, the better. 

Some stamps should never be removed from their 
covers. Generally, all stamps before 1900, stamps 
canceled in an unusual manner, and stamps canceled 
on the first day of issue should be kept on their 
covers. Any cover that shows it was sent by or to a 
famous person, or used in a historic situation should 
be kept intact. Unusual cancellations are those made 
on trains or ships, those made in a color different 
from the usual practise, those in which the killer 
has an unusual design, and those which show evidence 
of unusual postal service. 

How to Remove Stamps 

One good way to remove a stamp from an envelope 
is to tear off the comer with the stamp and soak it in 
clean warm water for about 15 minutes. But some 
stamps fade in water, and ink used in others dissolves. 
Some of these can be told by rubbing a silver coin over 
the face. If a black mark is left, do not soak it. A 
stamp catalog will also tell which stamps not to 
soak. If the stamp caimot stand soaking, float the 
paper on the water with the stamp up. When the 
paper under the stamp has been thoroughly soaked, 
the stamp can be peeled off. 

VALUABLE RARITIES - 



At the left is the inverted center 24-cent stamp of the 1918 air-mail cerres. ever reached fhe public 

They are valued at $4 000 a stamp. In the cen^r is the rarest stamp in the world. It is the British Guiana one-penny black, 
$50,000. At the right is the one-penny orange Mauritius stamp of 1847. It is inscribed “POST OFFICE” instead of “POSTPAin- 
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FLIGHT” AND A “FIRST-DAY” COVER 



_ Joiid Dutch ttifees , 
^ ■= illan^ (inejo, H W. U 
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Another method requires a metal 
box and two pieces of clean blotter. 

Soak one blotter and put it in the 
bottom of the box; place the piece 
of envelope on the wet blotter with 
the stamp up, and cover it with the 
dry blotter. T^en the paper has be- 
come soaked, the stamp can be re- 
moved. Whatever method is used, the 
detached stamp should be placed 
face down on a clean blotter to dry. 

The Stamp Album 
The usual way to keep stamps is 
in an album. The best album for the 
beginner is one that has sections for 
different countries, with squares 
printed where each stamp is to go, 
and with illustrations of each type 
of stamp. The experienced collector 
who wants to specialize uses a plain blank album. 
Both types of album come either bound or looseleaf. 

No real collector ever handles stamps with his fin- 
gers. Even the cleanest hands have grease and mois- 
ture on them, and handling stamps makes them dirty. 
Instead he uses stamp tongs. These are like tweezers 
except that the holding surfaces are smooth. Many 
i>eginning collectors ruin stamps by pasting them in 
an album. The correct way to fix stamps in the album 
is with peelable hingers, narrow strips of transpar- 
ent paper gummed on one side. If you get a stamp in 
better condition than one you have, you can reinove 
the first stamp with tongs and pull off the hinge 
without damaging the gum or the back of the stamp. 

Pictures and lettering on stamps are not very 
“■■ge. A small magnifying glass will help you see 
even the finest shaded lines and letters clearly. An- 
other handy device is the perforation gauge. The 
gauge determines the perforation of a stamp by meas- 
[j^g the number of perforations in two centimeters. 
Phc gauge is a card with lines two centimeters long 


At the toD is a cover that was carried on the first official flight of the Royal Dutch 
^ L1nes^ou?e refween WiUemstad, Curasao, and Miam . Fla., on Aug. 16. 1943. 
nfTttnm a first-dav cover honors the popular American, Will Rogers. The stamp is a 
Wm’Rogers wmmJmorative issue, and the “kiUer” states “first day of issue.” 

marked off with dots showing perforations from 7 
to 1634- The stamp is placed along these lines until 
the dots exactly fit the perforations. 

The most important source of information to the 
collector is the stamp catalogue. It contains com- 
plete descriptions of all stamps, arranged by coun- 
try, illustrations of each type, and selling prices. 

How to Buy Stamps 

Advertisements in stamp magazines use such terms 
as -packet, set, and approval sheets. Packets are en- 
velopes containing a specified number of stamps. The 
stamps may be a m ixture with some duplicates; they 
may be all different. They may be all from one coun- 
try, or with pictures relating to one subject, such 
as animals or exploration. Buying a packet of all dif- 
ferent stamps is a good way to start a collection. 

A set of stamps may be determined by a number of 
things. All the stamps bearing the same design, but 
in different denominations constitute a set. So do a 
number of stamps with different designs but all having 
a common subject. Approval sheets are sheets with 
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THE FIRST POSTPAID ENVELOPE AND POSTAGE STAMPS 



At left is the Mulready one-penny envelope sold by Great Britain in 1840. It 
was one of the first modern methods of paying for postage but was poni discarded. 
At the right are the world’s first adhesive postage stamps, the two-pence blue 
and the fenny black of Great Bntam (1840). Below t^hem are the first United 
States governmental issues, the 10-cent black and the S-cent brown of 1847, 
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stamps on them. Dealers ^send them on request. 
The collector picks out what he wants and returns 
the unwanted stamps with payment for those he 
keeps. 

Sooner or later, the collector decides to have either 
a general or a specialized collection. From a general 
collection, the beginner learns many strange and new 
thmgs. But after awhile, the strange becomes fa- 
miliar. Then is the time to specialize. You can spe- 
cialize to suit your own interests. There are no mles. 
You can collect stamps of one countrjr, of a continent, 
of one denomination, or of certain subjects such as 

animals or ships. 

Kinds of Specialized Collections 
The collector can hunt postage stamps that have 
particular uses. Some countries have air-mail, spe- 
dal-delivery, special-handling, and parcel-post stamps. 
In addition, there are stamps that are not postage 
stamps, such as revenue-tax, postal-savings, and war- 
gj^Yjogs stamps. Seals, such as Christmas seals, are 
issued by private institutions. Some countries issue 
semipostal stamps priced above their postage value, 
with the excess going to some charitable cause. 

Countries sometimes overprint and surcharge 
stamps. Overprinting a stamp is done by printing on 
the stamp the name of some territory where the stamp 
was not formerly used or w’ords to change its use. 
Surcharging changes the value of the stamp by punt- 
ing a new one on it. Overprinting or surchaiging 
creates an entirely new’ variety for stamp collectors. 

Many collectois specialize in first-day covers The 
firslrday post office for a new' stamp w’ill often be 
connected w-ith the picture on the stamp. Envelopes 
sent to the first-day post office with money to pur- 
chase return postage w’ill have the new stamp on 
them, canceled on the first day of issue. 

Some collectors specialize in stamps hononng some 
nerson group, or event in a nation’s history, called 
commmorative stamps. Some collectors speciahze in 


stamps printed directly on envelopes. They keep the 
entire envelope, or cut out about a two-b}’-four- 
inch rectangle bearing the stamp. Other specialists 
collect precanceled stamps. Before selling these 
stamps, the post office prints or hand-stamps as can- 
cellations on the stamps the name of the place where 
they are to be used. 

The History of Postage Stamps 

In the 1830’s Rowland Hill, an English school- 
master, first offered the idea of postage stamps. 
fore his proposal, a Frenchman, de Villayer, had used 
WT uppers in the 1650’s indicating postage had been 
paid. But his system did not last long. 

Hill saw’ postage stamps as one means to acliieie 
inci eased use of the mails and increased revenue from 
them. Before his day, postal rates were detente 
by distance and by the number of sheets in each le - 
ter. The farther a letter went, the more it cost or 
each sheet. Hill proposed a standard rate basM on 
w'eight, regardless of distance, throughout urea 
Britain. He set one pennj’ a half-ounce as the ra e 
which w’ould encourage people to use the mails. 

Hill also suggested stamped wTappers and stami« 
letter sheets know’n as “Mulready” envelopes o ef 
the designer, William hlulready. But postage stamp 
were an immediate success, w’hile the wrappers an 
letter sheets gathered dust in the post office. _ 

Great Britain began to use postage stamps m 
The stamps bore a picture of Queen Victona. 
Sw’iss cantons of Zurich and Geneva w’ere the nex 
issue postage stamps. Brazil, in 1843, was 
AVestern Hemisphere country to issue stamps. In 
the United States Post Office began to issue stamp 
As early as 1842, however, local 
some private letter-carrying services in the 
States began issuing their own stamps. The s » 
issued by postmasters, know’n as “postma^rs 
sionals,” are rarities prized by collectors. The pn 
stamps are know’n as “carriers” and “locals. 
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Early stamps had no perforations. In 1847 Henry 
Archer submitted the plan for a perforating device 
to the British Post Office. British stamps were is- 
sued to the pubhc perforated in 1854 and have been 
regularly issued in that manner since. United States 
stamps have been perforated since 1857, though imper- 
forate stamps were regularly issued from 1902 imtil 
1926 for the convenience of private companies which 
made vending and affixing machines. An early sepa- 
rating device was the roulette (French for “little 
wheel”). In rouletting, small wheels slit the paper 
instead of punching out little circles. 

One of the most imusual uses of postage stamps 
came about in the United States during the Civil War. 
Hetal money was hoarded and the war prevented is- 
sue of new coins. At first stamps and then small bills 
bearing reproductions of stamps were used as change. 
The bills were called postage currency. 

One postal device has somewhat displaced stamps, 
particularly in commercial mailing. The postage 
meter, first introduced in New Zealand in 1902, was 
tried out in the United States in 1914. By 1949, 
postage-meter machines were preparing about 40 per 
cent of all United States mail. Modem postage-meter 
machines weigh mail and print the correct postage on 
the letter. For packages, the postage is printed on a 
strip of gummed paper. 

From “Mania” to Science 
Stamp collecting of a sort probably began as soon 
as stamps were issued. Many people saved the first 
stamps as curiosities. In 1841 a young lady adver- 
tised in a London newspaper for used stamps. She had 


UNUSUAL VARIETIES OF STAMPS 



l'a interesting stamps that coUectors eagerly seek: 

fiatinn ‘ssue of 1946, sold during a time of currency in- 

valid '■> ^4® o^'orprint signifies the type of service for wluch U is 
Uvernn'c^ ®®igian stamp, with a detachable label Do Not De- 
beWfl Sunday.” 3. An ItaUan stamp with an advertisement 

ei 102 a bitters. 4. A diamond-shaped Lithuaman stamp 

• 5. A tnangular stamp of the Cape of Good Hope (1853). 


about 16 thousand, but needed more to complete the 
project of papering her room with stamps. 

By the early 1850’s, stamp collecting was becoming 
well known. At first it was looked upon as a hobby 
for boys. By 1860 stamp collecting had attracted 
many adults. Noncollectors referred to it as a mania. 
In the 1860’s the serious study of stamps began and 
stamp magazines and organizations were formed. By 
1862 there were over 1,200 different stamps. In 1940, 
when postage stamps were 100 years old, more than 
80,000 major varieties had been printed. 

Stamp act. The French and Indian War (1754- 
63) doubled the debt of the British government and at 
the same time greatly increased British possessions in 
America. The British government therefore decided 
to station British troops in the colonies to prevent the 
French from recovering Canada, and also to defend 
the colonies against the Indians. Most Englishmen 
thought it only right that the colonies 
should help pay for the support of these 
troops. For a partial support of the 
troops the British Parliament therefore 
passed the Stamp Act in 1765. This 
provided that stamped paper (see illus- 
tration), pm-chased of the British gov- 
ernment, should be used for all impor- 
tant documents, including newspapers. 

This tax aroused great opposition among the colo- 
nists, partly because they thought they should not be 
taxed except by their own representatives, partly be- 
cause they opposed the presence of British troops, and 
partly because the tax had to be paid in silver and 
thus would carry away so much of their money that 
it would seriously interfere with business. Benjamin 
Franklin, who was in England at the time, advised his 
countrymen to submit to the law until they could get 
it repealed. But a “Stamp Act Congress,” represent- 
ing nine colonies, met in New York City on Oct. 7, 
1765, and declared that only the colonial assembhes 
should tax the colonists, and so paved the way for 
resistance. When the stamped papers began to arrive, 
mobs seized them, or forced the ships’ captains to take 
them back to England. They also forced stamp com- 
missioners to resign, so that even where the stamps 
were landed there was no one to distribute them. 

Many officials and wealthy merchants were in favor 
of stopping all business which required the use of 
stamped papers. “Let the courts close,” they said. 
“Let the ships he in the harbor. Let the merchants 
stop importing any British goods. Let the printers 
stop printing newspapers.” This, they said, would be 
perfectly legal, and it would so seriously interfere 
with the business of British merchants that Parliament 
would be forced to repeal the law. But the printers 
and lawyers, the small shopkeepers and laborers, 
who would be reduced to distress if business stopped, 
wanted to disregard the Stamp Act entirely. These 
caUed themselves “Sons of Liberty,” and denounced 
the more conservative people. 

Both methods of resisting the law were employed 
to some extent. The printers went on printing news- 



Tbe cause of 
the trouble. 



368 


STAMP ACT 

papers. A good deal of trade was carried on without 
stamped clearance papers. The courts did some busi- 
ness without stamped papers. But the higher courts 
were closed much of the time; and the merchants 
formed an agreement not to import British goods, 
which was pretty well observed. In general there was 
a marked interference with business, and the poorer 
classes suffered greatly in the winter of 1766 for 
want of employment; with the result that rioting 
and disturbances were common. 

This resistance helped to bring about the repeal 
of the law. Certain men in Great Britain, notably 
William Pitt, came to the assistance of the Americans. 
The British merchants, whose trade was seriously 
cut, pressed for the repeal of the act. In addition 
there was a change in the ministry, and the new minis- 
ters from party reasons were disposed to condemn the 
action of their opponents. The result of aU of these 
influences was that the Stamp Act was repealed in 
March 1766. This step, however, was accompanied 
by a "declaratory act” setting forth Parliament’s 
supreme power over the colonies in matters of taxation, 
as well as in all other matters of legislation. (See 
Revolution, American.) 

Standish, Miles (also Myles) (about 1584-1656). 
\Wiile the Pilgrims were in Leyden they were joined 
by Miles Standish, an English soldier who had been 
fighting in the Low Countries. In 1620 he and his 
wife Rose sailed on the Mayflower on its famous voy- 
age to the New World. What led this military man 
to cast his lot with this little band will never be 
known; he was not one of their congregation, yet he 
was destined to be one of their leaders. 

The Plymouth colonists soon saw that Standish’s 
army life had been the best possible preparation for 
the military leadership of the colony and they made 
him theii' captain. Into his charge were given all 
matters of fortification and expeditions against the 
Indians. When the Mayflower cast anchor in Ply- 
mouth Bay, we are told, Standish and 16 men, “with 
every man his musket, sword, and corselet,” set out 
to explore the country along the shore “marching 
in a single file.” Little wonder that the half-dozen 
Indians who saw this armored procession advancing 
“ran away with might and main.” 

No one in the colony understood the Indians as 
did Standish. When Chief Corbitant kidnapped the 
colonists’ interpreter and friend, Squanto, he 
promptly marched to the Indian village with a little 
company of men, rescued the captive, and brought 
him triumphantly back to the settlement. He knew 
that what the little body of white men lacked in 
strength they must supply in quickness and deter- 
mination. In strange contrast to the bluff man of 
arms we see in these deeds is Bradford’s picture of 
the Captain during the terrible winter of 1620-21, 
during which Rose Standish died. He went about 
from cabin to cabin doing whatever was most needed; 
cooking, washing clothes, or nursing the sick, with 
all the tenderness imaginable. 


A charming tale of the wooing of Priscilla MuUms 
is told by Longfellow in ‘The Courtship of Miles 
Standish’ (see Alden, John). Whether this be true, we 
do know that Captain Standish later married a young 
woman who came over in the Ann. They and thek 
children lived happily across the bay from Plymouth 
at Duxbury, a settlement founded by a group of 
colonists from Plymouth. 

Stanley, Sm Henry Morton (1841-1904). 
“The river was cahn, and broad and brown. Annies 
of parrots screamed overhead as they flew across the 
river; legions of monkeys sported in the branchy 
depths; howling baboons alarmed the solitudes; croc- 
odiles haunted the sandy points and islets; herds 
of hippopotami grunted thunderously at our approach; 
elephants bathed their sides by the margin of the 
river; there was unceasing vibration from millions of 
insects throughout the livelong day; from the shores 
came the unearthly cry of the relentless cannibals.” 
So wrote the explorer Stanley, of the Congo River in 
Africa when, the first white man to see these scenes, 
he descended 2,000 miles of its great extent to its 
mouth. Far in the interior he had embarked on its 
waters, without knowing what river it was or where it 
would lead him. Livingstone, who had discovered the 
stream near its headwaters, thought it was the Nile 
because it flowed northward. But Stanley found that 
presently the river turned westward, and he began to 
suspect that it might be the Congo, whose mouth on 
the west coast was already known. 

Stanley had entered Africa from the east coast, 
from Zanzibar, so that when he arrived at the Congo’s 
mouth he had made the complete crossing of this 
equatorial belt of Africa from east to west, opening up 
this vast region to the world. The expedition took 
three years (1874-77), and cost the lives of all three 
of his white companions, and of many natives. 

The results of this expedition were enormous, for 
it led directly to the formation of the Congo Free 
State and the exploitation of the region. Stanley 
himself, after England had refused to interest her- 
self in the new territory, returned to Africa and un- 
der the patronage of King Leopold H of Belgium, 
head of the Congo state, took charge of opening the 
country to commerce, establishing trading posts and 
river navigation. The great abuses which sprang 
up later under Leopold’s rule were in no way 
Stanley’s fault, as he was throughout the friend o 
the natives and worked for their good. ^ 

Stanley’s interest in equatorial Africa had been 
first aroused some years before, when as a news- 
paper correspondent he undertook an assignment 
from the New York Herald. “Go find Livingstone, 
said James Gordon Bennett, the publisher of t a 
paper, to him in Paris. The great missionary explorer 
David Livingstone had at that time been lo^t ° 
sight in the interior of Africa for five years. 
everyone thought him dead. Stanley set out no 
Zanzibar for the interior on March 21,_ j 
conquering almost insuperable difficulties and trS’ 
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eling for nearly eight months he came to an Arab 
town named Ujiji on Lake Tanganjdka. He had 
heard rumors from the natives that a -white man -mth 
a white beard -was in this to-wn, and he marched into 
it between hope and fear. Good fortune was -with 
him, for he found Li-vingstone, 
old, ill, and -with scanty supplies. 

When he actually saw before him 
the great man for whom he had 
been searching so long, all young 
Stanley found to say was, “Dr. 

Livingstone, I presume!" 

Stanley stayed in Ujiji four 
months and became a devoted 
admirer of Li-vingstone, but was 
unable to persuade him to leave 
his work and return to ci-vilization. 

After the old missionary’s death 
Stanley determined to continue his 
work of exploring the interior of 
Central Africa. The expedition 
down the Congo was the result. 

Stanley’s life throughout was a 
curiously adventurous one. His name was ori^nally 
John Rowlands and he was bom in Wales. After a 
youth of extreme poverty, he ran away to sea and 
landed m New Orleans, where he was adopted by a 
merchant named Stanley, whose name he took. He 
fought -with the Confederate army in the Cml War, 
was for a time in the United States na-vy, and later 
became a newspaper correspondent. In this capacity 
he traveled in Asia Minor, and accompanied an ex- 
pedition under General Hancock against the Indians 
in the West, a British expedition against the emperor 
of Abyssinia, and still a third, also British, to 
Ashanti on Africa’s west coast. 

After Stanley had established na-vigation on the 
Congo he made still another expedition across that 
continent. This time he traveled from west to east, 
ascending the Congo and cutting across the vast 
tropical forest to Lake Albert. The object of this 
last expedition was to rescue Emin Pasha, a Ger- 
nian agent of the Egyptian government who was cut 
off in equatorial Africa by a native uprising. With 
^oiin, Stanley arrived at Zanzibar, the point of 
departure for his earlier expeditions, in December 1889. 

expedition ended Stanley’s active career in 
Afnca.^ His later years were spent in England, where 
06 agaia became a British subject, was elected to 
Ornament, and was made a knight. No one did more 
,. °Poo up the interior of Africa to knowledge and civi- 
lization, and few have had a more adventurous 
Wreer than this orphan boy who was honored at his 
ooth with a pubhc funeral in Westminster Abbey. 
Stanley’s writings include: ‘How I Found Li-ving- 
«oiie (1872); ‘Through the Dark Continent’ (1878); 
“ {^rkest Africa’ (1890); ‘My Dark Companions 
Strange Stories’ (1893); ‘My Early Travels 
in America and Asia’ (1895); 
i,^'?ogh South Africa’ (1898); ‘Autobiography’ (ed- 
^ by his wife, 1909). 


STANTON 

Stanton, Edwin McMasters (1814-1869). 
The task of administering the War Department of 
the American government through the Ci-vil War 
fell to Edwin M. Stanton. To him was given the han- 
dling of thousands of men and millions of dollars at a 
time when the very existence of 
the country depended on military- 
strength. 

The man who bore this great re- 
sponsibility was bom in Steuben- 
-ville, Ohio. He was the eldest of 
the four children of Da-vid and 
Lucy (Norman) Stanton. His 
father was a physician of Quaker 
stock. Stanton began his political 
life as a lawyer in Ohio and an 
antislavery Democrat. He had at- 
tended Kenyon College and was 
admitted to the bar in 1836. He 
practiced law in Steuben-ville and 
later in Pittsburgh, Pa. While 
still practicing in Ohio he met 
Abraham Lincoln as an associate 
in one of his cases and disdainfully asked, “Where did 
that long-armed creature come from, and what can 
he expect to do in this case?’’ 

In 1856 Stanton moved to Washington, D.C,, where 
he had a large practice before the Supreme Court. 
In 1860 he was appointed attorney general by Presi- 
dent Buchanan. He was -violently opposed to Lincoln 
in 1860 and referred to him as the “original goriUa.’’ 
He retired from office at the end of Buchanan’s term. 

In spite of his opposition to Lincoln and to the 
Republican party, the president offered him the 
post of secretary of war in 1862 to replace the inef- 
ficient and corrupt Simon Cameron. He accepted 
the position, as he honestly said, “to help save the 
country.’’ 

Stanton was tactless and stubborn but an able 
administrator. Whenever necessary, Lincoln man- 
aged to “plow around him.’’ The president recog- 
nized Stanton’s ability. IVhen pressure was exerted 
to remove the unpopular secretary from office, Lincoln 
replied, “If you will find another secretary of war like 
him, I -will gladly appoint him.’’ In the meantime 
Stanton’s estimate of Lincoln had undergone a radical 
change. At Lincoln’s death Stanton said, “There lies 
the most perfect ruler of men the world has ever seen.’’ 
{See also Lincoln, Abraham.) 

After Lincoln’s assassination Stanton continued 
to hold his position under President Johnson, until 
1868. His relations -with Johnson were never pleas- 
ant, and finally the president sought to remove him 
from office. This attempt led to the impeachment of 
the president {see Johnson, Andrew). l^Tien the 
proceedings against Johnson failed, Stanton resigned 
and returned to the practice of law. The next year 
he was appointed by President Grant to the United 
States Supreme Court, but he died four days after 
the appointment was made. (See also Ci-vil War, 
American; Reconstruction Period.) 
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CTAR. Men of the ancient world thought 
that stars were tiny lights on the inner 
side of a great, hollow globe. They made up 
stories about them and gave names to the pat- 
terns that they saw in the sky night after 
night and year after year (see Constellations; 

Zodiac). Only with the birth of the modern 
science of astronomy did men start to become 
aware of the true nature of the universe. 

{See also Astronomy.) 

Scientists still cannot say exactly what a 
star is. They do, however, know many facts 
about these myriad companions to the sun 
which lights and warms the earth. 

The star which we know best is our own sun. 

It is the center of our solar system and the 
earth revolves aiound it. The sun is only one 
of the billions of stars in the vast universe 
that surrounds us. In turn, our solar system is 
only a small segment of the great galaxy we 
call the Milky Way; and many other galaxies 
are visible through telescopes. (See Sun and 
Solar System; Planets; Nebulae.) 

Nature of the Stars 

Astronomers generally agree that most stars 
have approximately the same diameter as our 
sun. Some, however, are only one tenth its size; 
while others may be more than 100 times as large. 

Stars are actually great globes of incandescent 
gases — their brightness depending upon their size and 
temperature. These glowing spheres are enormous 
powerhouses of atomic energy; and it is now believed 
that this energy is released by a process similar to the 
thermonuclear reaction that takes place in an ex- 
ploding hydrogen bomb (see Atoms, subhead “Natural 
Fusion in the Sun”)- A star’s chemical content is 
determined through the science called astrophysics. In 
many stars the gases may be unbelievably thin, with 
the particles or atoms of matter in the gas far enough 
apart to make it a thousand times less dense than the 
air we breathe. Yet, for all its thinness, matter is 
there perhaps a million times as much as we have in 
the earth. Hydrogen, oxygen, and nitrogen are there, 
and perhaps iron, calcium, and other elements too. 
In cooler stars the matter may be more nearly 
liquid, more like the boiling iron in a blast furnace. 
In some old and comparatively cold stars, the mat- 
ter may be packed so densely that a cubic inch of it 
would weigh a ton. Such stars are called dead or dark. 

Astrophysicists determine these facts with spectro- 
scopes. With these instruments they can tell from the 



light a star gives what kinds of matter it contains an 
how hot it is (see Spectrum and Spectroscope). ^ 
do astronomers locate dead stars that give no lig 
Some of them are detected because they are 
bright stars, and gravitation keeps the two sfling'Ho 
around each other. From the motion of the bright star, 
the nature of the dark star can be deterinuie . 
some such double stars, or binaries, the dar ' o 
swings regularly in front of the bright one an oi 
down the light. Such a pair is called a vatiab e s i 
or eclipsing binary. Still other dark stars give 
infrared radiation which can be photograp e 
special plates (see Infrared Radiation). 

The Number of Stars 

Astronomers can only estimate the total num e 
stars. One way this is done is to measure the am 
of light and other effects given by a known _ 

stars and compare these with the effect from 
tire sky. One such estimate gives a total 
Some astronomers, however, say that the hb jw 
alone has some 100 billion stars, and the i 
Way consists merely of the stars nearest 
are gathered into a cluster called a galaxy. 
out are other galaxies (sometimes called iyj,y 

nebulae). If the high estimate for the Mil } 


This photograph, made with Mount Wilson’s telescope, shorn 

principal types of galactic systems. At the left is 0*6 glowmg cl 
an elliptical, or globular, galaxy. The spiral galaxy on the rignt is , 
to our own system, which we call the Milky Way. It represents an 
stage of galactic evolution. 
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alone is near the truth, the 
total number of stars must 
be inconceivably large. The 
picture on the preceding 
page shows two types of ga- 
lactic systems in unusual 
proximity. For a picture of 
the great spiral nebula in 
Andromeda, see Nebulae. 

Distances to the Stars 
The distances to the stars 
are so great that it is con- 
venient to measure them in 
’ight-years, that is, the dis- 
tance light travels in a year, 
at the rate of 186,000 miles 
a second. The nearest visi- 
ble star to the earth is 
Alpha Centauri, seen in the 
southern hemisphere. This 
is 4}/^ light-years away. 

In the same constellation is 
a smaller and perhaps nearer 
star, Proxima Centauri, 
which can be seen only with 
the aid of a telescope. An- 
other recently discovered ri- 
val is the dim star Wolf 424. 

The distance to this star is 
estimated to be 3.7 light- 
years. In contrast, some of 
the nebulae are thought to 
be more than a million light- 
years away. 

How can such distances be 
measured? One way is by 
measuring the annual paral- 
laz of the star. This process 
consists in observing the star 
from one position in the 
earth’s orbit and then six 
months later from another 
one, and computing the 
breadth of the resulting 
ongle. The distances are so 
great that the angle is very 
slight, and the measurements 
must be so delicate that the 
parallax of only a compar- 
atively few stars has been 
determined with approxi- 
mate accuracy. The nearer 
the star, however, the easier 
IS to measure this angle, 
so We know that the many 
stars which are still un- 
oieasured lie a greater dis- 

Sy.pose that an astronomer wants to learn 


measuring distances to stars 






^iappecu-^'to be 
WheH^he-EAR " 
AsatB-ifiJ, 



is in 

mrrrs2 


perspective 


tance than those for which 
the parallax has been mea- 
sured. The first parallax 
determination wms made by 
Bessel in 1838, and is re- 
garded as one of the greatest 
achievements of science. 

Our universe, as astron- 
omers conceive it, is a great 
sphere so far across that it 
can only be expressed in 
figures that stagger the im- 
agination, without convey- 
ing any true impression of 
its immensity. In the cen- 
tral portion of this sphere 
lies the Milky Way, or 
Galaxy, a great concourse 
of stars and nebulae which 
has been compared to a huge 
grindstone, with various rifts 
and breaks (see Nebulae). 
Most of the stars cluster in 
and about this huge ring 
or band, growing thinner to- 
ward the Poles. The Earth 
and solar system seem to 
occupya position somewhere 
near the center of the grind- 
stone, yet the movement of 
the stars is such that some 
day we may be carried to 
the outer edge. 

If we look at the stars at 
a particular time at night, 
and then view them an hour 
or so later, we see that they 
have changed their apparent 
positions in the heavens — 
that is, with the single ex- 
ception of the Pole Star. 
But this change is due solely 
to the rotation of the Earth 
on its axis. From a railroad 
train it often seems as if the 
telegraph poles were in 
motion, and the man who 
obsers^es the stars gets a 
similar impression regarding 
heavenly objects. Even the 
ancients realized that at any 
particular hour on any 
particular night of the year 
— at 12 o’clock midnight on 
January 1, for example — the 
stars always present the 
same picture, and for that 


■■X’- and = an astronomer wants to learn tne “ri,, « when the earth is i 
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reason they called them “fixed stars” as opposed to 
the planets, which they named the “wanderers.” 

But the stars are not really fixed, any more than 
the Earth and the Sun and the hloon are fixed. 
They are mo^dng among themselves with enormous 
velocity, and so far as we now know, almost in 
straight lines. Our Sun, which is itself a star, is 
taking the solar system along in the general direction 
of the bright star Vega 


at a rate estimated as 
fully 700 miles a min- 
ute. At that rate, it 
vtU take our system a 
little over 400,000 
years to arrive at the 
point where Vega now 
is, if our motion remains 
unchanged. Some of the 
other stars move so fast 
that it seems certain that 
they will some day escape 
from our universe alto- 
gether, going out into 
space or nothingness, or 
perhaps toward other 
universes of which we 
have not the faintest ink- 
ling or conception. These 
“runaway stars,” as they 
are called, have in some 
cases a velocity as high 
as 200 miles a second, 
and one of these “speed 
demons” of the sky 
could go completelj’^ 
around the earth in a 
little more than two 
minutes. 


A STAR THAT MAKES OUR SUN A PIGMY 



You have been taught to wonder at the enormous size of the Sun. 
Now try to imagine a star so large that the Sun would be a speck 
at its center, while three planets — Mercury, Venus, and the 
Earth — could revolve around the Sun, and still be inside the 
body of the star! Such is the gigantic and unbelievable size of 
Betelgeuse, the first of the stars to be measured by the method 
described later m this article. The star, with its diameter of 
about 250,000 000 miles, is represented in this drawing by the 
whole shaded circle. Yet we know that there are other stars 
beside which Betelgeuse itself would seem small. 


Stars are ordinarily classified by “magnitudes,” 
in the order of their brightness. In the "first mag- 
nitude” are placed the 20 brightest stars — Sirius, 
*Canopus, *Alpha Centauri, Vega, Capella, Arctu- 
rus, Rigel, Procyon, *Achernar, *Beta Centauri, Betel- 
geuse, Altair, *Alpha Crucis, Aldebaran, PoUux, 
Spica, Antares, Fomalhaut, Deneb, and Regulus. 
(Those marked with an asterisk (*) cannot be seen 
in northern latitudes.) In the second group are 50 
stars, including the Pole Star and the two Pointers. 
In the third group we have 160; in the fourth, 500; 
in the fifth, 1,500; in the sixth, 4,000; and so on until 
in the magnitudes between the 16th and 17th there 
are supposed to be more than 50,000,000 stars, none 
of which, of course, can be seen without the most 
powerful telescopes. The human eye unaided by a 
telescope cannot see stars of less than the sixth 
magnitude. 

The stars seem to twinkle because of the effect 
of the Earth’s atmosphere on the light waves. 

The natural groups or constellations which the 
stars seem to form in the sky have been given various 


fanciful or legendary names — for example: Urea 
Major ("the Great Bear), Lyra (the Harp), Taurus 
(the Bull), and Orion (the Warrior) (see Constella- 
tions). In our sj^stem of cataloging it is usual to 
designate the stars in each constellation hy Greek 
letters in the order of their brilliance. Thus the 
pointer star nearest Polaris is named, accordmg to 
this sj^stem. Alpha Ursae Majoris (brightest star of 

the Great Bear). 

Let us consider for a 
moment some of the 
brightest stars, hlost 
important to nawgators 
and explorers is Polaris 
(the Pole Star), Tchich, 
though it appears to us 
as a somewhat dim star 
of the second magnitude, 
is disclosed through great 
telescopes as a triple sun 
— ^really three stars in- 
stead of one, but so far 
awaj' that they cannot be 
distinguished by the 
naked eye. 

The most brilliant of 
all the stars is Sirius, 
the “Dog Star,” best 
observed about the first 
of ]\Iarch. This great 
sun, which is more than 
three times as large as 
our own, has had an in- 
teresting career in the 
annals of astronom}'. The 
discoverer of Halley s 
comet was the first to 
suspect that Sinus 
not behaidng exactly as he should, but it remained 
for F. W. Bessel in 1844 to work out the facts, 
though they could not then be demonstrated to 
lack of powerful enough instruments. He declared 
that Sirius had an unseen companion star, abou 
half as large; that the two revolved about the same 
center of gravity; and that they were approaching 
the solar system at the rate of about 360 mues a 
minute. An American, Alvan G. Clark, found ns 
companion star vdth a new telescope he^ had con 
structed, and thus Bessel’s computations were 
verified beyond the shadow of a doubt. . , 

Sirius is comparatively near to us, being me i 
in distance from the sun. But just to „ 

idea what “near” in this connection 
set down the figures. Sirius is 51,000,000,000,0 
51 trillion — smiles from our Earth! . . , ^nt 

It happens that the companion of ®bius does 
interfere with the light it sends to the Earth, u 
the case of Algol, which also has a compamon ® 
regular eclipse occurs. Algol means “Demon, 
it was so called by the Arabs because it shines 



373 


STAR 


the brightness of the Pole Star for about two and a 
half days, when suddenly its light is reduced by two- 
thirds; then in a few hours it regains its former inten- 
sity. This peculiar behavior, it has been discovered, 
is due to Algol’s dark companion which, in circling 
about, gets between the star and the Earth and shuts 
off part of the light which we receive from it. 

Over 50 eclipsing “variables” of the Algol type are 
known and it is estimated that one star in every 
four has a partner or companion star. More than 

13.000 such stars have been obsen^ed and counted. 
Vega is not only interesting because the solar sy's- 

tem is traveling towards it, but because in about 

12.000 years it will become the north star instead of 
Polaris. This is due to what is called the “preces- 
sion of the equinoxes,” which causes the true north- 
and-south axis of the Earth to move about in a circle 
with respect to the stars, like the upper part of a 
spinning top. 

When Stars Explode 

Sometimes stars explode. A star which is ordinarily 
so dim that it can be seen only with a powerful tele- 
scope, if at all, may suddenly flare up and become so 
bright that it is wsible to the naked eye. Some of 
these novae (new stars) flare more than once, but 
they all eventually decline to their former magnitudes. 
One of the brightest novae appeared in the summer 
of 1918 in the constellation Aquila, blazing out as 
brightly as Sirius, then becoming invisible to the naked 
eye. Nova Herculis flared up twice between December 
1934 and .June 1935. The cause of these explosions 
is not certainly known. Novae are not the same as 
“shooting stars” {see Meteors and Meteorites). 

The different colors of the stars — white, blue, yel- 
low, or red — can tell us what chemical elements are 
present in the stars through use of the spectroscope 
(sec Spectrum and Spectroscope). The spectrums ob- 
tained in this w'ay also vary with the temperature of 
the source. Hence the spectroscope can be made to 
tell us how hot a star is. We can use this knowledge 
in turn to compute how much the material in any star 
has expanded in response to heat; then, by compari- 
son with the temperatru'e and bulk of our Sun, we 
can get a fair idea of the size of the star. 

_ The diameter of a star can also be measured directly, 
if its distance is knowm, by a method which was de- 
vised by A. A. Michelson of the University of Chicago. 
All stars, large or small, are so far away that they ap- 
pear as points in the telescope and so could not be 
measured by any previously knowm method. Michel- 
son foimd that if a plate containing two parallel slits 
's placed over the objective of the telescope, the image 
® a star view’ed through the slits will be crossed 
J bars of light and darkness, because of “interfer- 
If the slits are moved apart, 
ae bars disappear. The amoimt of separation re- 
hi cause this disappearance depends upon 
me distance and diameter of the star. Using this 
method, members of the Mount Wilson Observa- 
staff found the diameter of Betelgeuse, the 
•aghtest star in the constellation Orion, to be about 

Continued on page 388 


THE MILKY WAY, A “CLOUD” OF STARS 
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Point !n thef/eaveas 
above theSouthPole 
of the Earth 

The long irregular belt of white called the Milky Way, or 
Galaxy, can be seen on any clear night. It is made up of a 
cluster of separate stars so numerous and so far away that 
together they look like a veil of clouds. This drawing shows 
the span of the Milky Way from the north to the south celestial 
poles — more than we can ever see at any one time. 



CHART 1. THE NORTH POLAR CONSTELLATIONS 



Chart 1 shows the constellations that circle daily in the 
northern sky without setting, for observers in middle 
northern latitudes. The north celestial pole is at the cen- 
ter, near Polaris, the Pole Star or North Star, at the 
end of the handle of the Little Dipper (in Ursa Minor). 
The numbers around the edge are hours of right ascension 
and those on the vertical line are degrees of declination. 
The names of the months around the outside assist in 
making the constellations on the chart agree in position 
with those in the sky. Hold the chart toward the north 
and turn it until the date is at the top. The chart now 
shows the constellations as they appear at 9 :00 p.m. standard 
time on that date. For example, at 9:00 p.m. on August 
15 the Big Dipper (in Ursa Major) is bowl-down in the 
northwest, while Cassiopeia’s Chair is tilted forward in the 
northeast. For a later time on that date turn the chart 
counterclockwise through the number of hours that have 
elapsed since 9:00 p.m. Thus at 3:00 a.m. on about that 
date the Big Dipper is right side up under the pole. 

Chart 2 shows the constellations that go around the 
south celestial pole down below the south horizon m mid- 


dle northern latitudes and never rise into view. These 
include the celebrated Southern Cross (Crux). When we 
travel south, the North Pole drops and the South Pole rises 
toward the horizon. The areas in which stars never set 
and never rise grow smaller, until at the Equator all 
rise and set. If we continue on to a place somewhat south 
of Buenos Aires, we shall then use Chart 2 to recognize 
the constellations that never set and shall find that those 
of Chart 1 never rise. 

Charts 3, 4, 5, and 6 represent the constellations tha 
appear mostly in the southern sky in the early evening 
at each of the four seasons in middle northern latitudes. 
The numbers at the bottom are hours of right ascenpon 
and those along the vertical line are degrees of declina- 
tion. With reference to these numbered lines the rig 
ascension and declination of any star can be read froffl 
the chart just as the longitude and latitude of a ci y 
can be read from a map of the earth. As an examp Ci 
the right ascension of Regulus in the constellation 
Leo (Chart 3) is about 10^ S’” and its declination is 
about 12° north. The sun, moon, and planets are no 




CHART 2. THE SOUTH POLAR CONSTELLATIONS 



Bhown on the charts, of course, because these bodies 
move about among the constellations. Their positions 
(right ascension and declination) may be found for any 
date in the American Nautical Almanac. 

The four seasonal charts are to be held toward the 
south. The bottom of each chart represents the south 
horizon. The declination circle marked 0 is part of the 
celestial equator. Declination circle 40 passes nearly 
overhead in about the latitudes of New York and Chicago. 
The constellations near the tops of the charts are there- 
fore in the northern sky; these are more conveniently 
arranged in Chart 1. The reason for extending the sea- 
sonal charts to the north celestial pole is to show the 
relations between the southern constellations and the 
^miliar ones in the north. Notice, for example, in 
Chart 3 that the bright star Arcturus is readily foimd 
by following the curve of the Big Dipper’s handle. 

Broken lines emphasize the prominent geometrical fig- 
rires formed by the stars, figures such as dippers, squares, 
crosses which are familiar to anyone who ‘ knows 
the constellations.” The names associated with these 


figures, particularly the figures recognized by ancient 
peoples, are mostly the Latin names of animals and 
heroes. Ursa Major, the Larger Bear, and Hercules are 
examples. Some of the 88 constellations that are rec- 
ognized today contain neither characteristic star figures 
nor bright stars; these are omitted here in the interest 
of simplicity. For the same reason the boundary lines 
between the constellations are not shown on the charts. 
A constellation is technically an area of the heavens, 
and a star belongs to a particular constellation if it is 
within its boundary. 

The brighter stars are designated either by special 
names, such as Arcturus and Regulus, or in another way 
which is much used in astronomy. The stars in a constel- 
lation are known by small letters of the Greek alphabet 
followed by the possessive of the Latin name of the con- 
stellation, and the lettering is roughly in order of bright- 
ness in the constellation. Thus the brightest star of 
Taurus (Aldebaran) is a Tauri and the second bright- 
est star in Ursa Minor is /3 Ursae Minoris. This is why 
the Greek letters appear on the charts. 
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CHART 3. STARS OF THE SPRING 








CHART 4. STARS OF THE SUMMER 



L I august I I U 

^tn-nn C r in tTip Eummer skies notice the contraEt between blue Vega and red Antares. Cygnus, 

Crofs'^ part of the Milky Way extends southward from here to Scorpms. 











CHART 6. STARS OF THE WINTER 



FEBRUARY 


JANUARY 


DECEMBER 











WHAT MEN OF OLD SAW IN THE SKIES 



CEPHEU5 


■ AWeramii 


■^•Capelh 


• £l Ndlh 


COMA 

BERENICE5g^-/-5-^>' 




On this page and the next are shown the principal mythological figures which the ancients associated with various constellations. 
The orientation of each constellation is the same as m the star charts on the preceding pages, and its position in the 
he easily determined with the aid of those charts. For examide, Leo is shown here in the same position it occupies on page 
The star names A°™f ‘<5.“® ‘fu”* v f'’”™ **‘® of stars that dot the night sky, the shepherds, sailo 

and desert nomads of old picked out the brightest groups, the consteUations, and wove stories about them. 
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250,000,000 miles — great enough so that if its center 
were placed at the center of the Sun, it would extend 
almost to the orbit of Mars, engulfing not only the 
Sun, but also Mercury, Venus, and the Earth. 

Young Stars, Old Stars, and Cepheids 
Thanks to this knowledge of size and temperature, 
scientists now believe that stars are either “giants” 
or “dwarfs.” A giant is a young star, just a mass of 
glowing gas, which is contracting and getting hotter 
because of the contraction. 


Sirius and most bright 
stars are in this class. At 
a certain point the heat 
checks further contrac- 
tion. Then for a time the 
star remains stable mth 
a density like water, radi- 
ating heat into space as 
does our Sun. Finally it 
cools, giving a reddish 
light, and dies. The Sirius 
companion is in this phase, 
and has contracted to so 
dense a mass that one cu- 
bic inch of it would weigh 
a ton. 

A peculiar class of stars, 
recently discovered, con- 
sists of the Cepheids — 
variable stars, formerly supposed to have companions. 
But the spectroscope indicates that they expand and 
contract. Imagine a toy balloon expanding several 
million miles every few weeks, then contracting, and 
you will see what peculiar stars these must be. 
Starch. Stored up in most plants, especially in 
the seeds, bulbs, and tubers, is a substance called 
starch, which is one of the most important ingredi- 
ents of plant life. It has the same elements as sugar — • 
carbon, hydrogen, and oxygen — but in different pro- 
portions (CeHioOs). It occurs as small grains or gran- 
ules, which differ in shape in each species of plant. 
Starch is found especially in cereals, potatoes, car- 
rots, parsnips, sago, tapioca, and rice. Potatoes are 
about one-fhth starch; rye, wheat, and corn, almost 
three-fourths; oats, about two-thirds; rice, about four- 
fifths. Some 80 per cent of the starch of commerce 
comes from corn; cassava (tapioca) is next in impor- 
tance. The corn is soaked in water for 48 hours, 
then ground and strained through sieves. After this 
the starch is allowed to settle in vats; then it is 
washed, bleached, and dried. Potato starch is made 
by grating potatoes, adding water, and straining, 
settling, washing, and drying. Wlieat starch and rice 
starch are made by slightly different processes, to 
remove the gluten they contain. 

As usually prepared, starch is either a white pow- 
der or irregular white lumps, which come from the 
breaking up of a dried cake of the material. It does 
not dissolve, but is merely suspended in cold water; 
in hot water the granules burst, forming a clear paste. 
This is the starch used in the laundry. When heated 


VARIOUS FORMS OF STARCH GRANULES 



to about 360° F., starch is changed into the gum 
called dextrin, used on postage stamps. Starch and 
dextrin are used in industry for sizing cotton tex- 
tiles, paper, and cardboard, and in making foundr}' 
cores (see Dextrin). Food industries use starch as 
a source of syrup and simple sugar (glucose or dex- 
trose). They also prepare cornstarch and tapioca for 
direct consumption. These are commonly boiled and 
eaten as puddings of various sorts. Cornstarch is also 

used as a thickening ma- 
terial in xmrious dishes. 

Starch has high food 
value because digestive 
enzymes break it down 
into various sugars, which 
supply energy (see Diges- 
tion). In 1940 the first 
synthesis of starch wms ac- 
complished by a reverse 
of the digestive process 
Enzymes were used to 
make the synthetic starch 
from glucose phosphate 
While this was far from be- 
ing a complete synthesis, 

All green plants manufacture starch, but each plant differs in its it helped greatly toward 
ideas of wh^ its granules should look like and what size they rwpnUritr t, bp chemical na- 
should be. Under the microscope they are seen to consist of a revealing Une ciieixucai im 

nucleus surrounded by layers. In several of the granules in this ture of Starch. (ofS 

group the layers may be plainly seen. Biochemistry.) , 

Star chamber. The term “star chamber” is to- 
day applied to anj' secret or aibitraiy tiibunal The 
name comes from an English court that met m a room 
with gilt stars on the ceiling in the palace at West- 
minster. The king’s loyal council met here at least 
as far back as the leign of Edwaid III. Henry VII 
(1485-1509) gave the Court of Star Chambei, as it 
came to be called, new poxvers to help bring to 
justice great landowners and noblemen who had long 
been out of control. Duiing his reign the couit 
acted mainly in the cause of justice. Later it abused 
its powers. It could act on mere rumor, apply tor- 
ture to exact confessions, and inflict any punishment 
but death. It did not make use of a juiy. An outcry 
xvas raised against it during the reign of Charles i 
and it was abolished in 1641. , 

Starfish and Sea Urchins. The “sea star’ that 
one finds washed up on an ocean shore or sees cling- 
ing to some barnacle-dotted rock is a strange creature 
It can be found in all parts of the world except m 
polar regions. The common starfish of the For 
Atlantic is altogether too numerous on the oys er 
beds, for it crawls there in thousands and destroy 
perhaps 100,000 dollars’ worth of oysters every y®®^ 
in Long Island Sound alone. , 

A well grown starfish has the shape of a 
five-pointed star, about six inehes across and an m 
thick in the center. It is brown in color and 
with a mosaic of limy plates and rows of poiutSi f 
near the center is a small sievelike opening. I 
its dorsal (back) surface. Turn it over. The o 
or ventral side shows a “furrow,” broadening 
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the tip of each of the five “arms” toward the center, 
where a circular opening (the mouth) is closed at the 
moment by five pointed teeth meeting at the center. 
That mouth opens into a loose bag of a stomach, 
whose folds extend out 


into the arras; and around 
it is a circular S 3 ^stem of 
water-tubes, blood- 
vessels, egg-producing 
organs, and so forth. 

Now put your starfish 
(which is not a fish at all) 
into an aquarium. Wlien 
he crawls up its glass 
wall, showing his under 
side, you see, pushed out 
from rows of tiny holes in 
the furrow, slender glassy 
tubes ending in a sucker 
by which the animal clings 
to the glass. They are 
swollen with water sucked 
in through the sieve in 
his back, and it is by these clinging “feet ’’that the 
starfish pulls himself slowly over the sea-floor. 

Starfish are of many kinds and varied shapes. 
Some are very thick, with short fat arms; others are 
small and flat, with snaky arms (brittle stars) ; others 
have the arms many-branched (basket-flsh), and so 
on. If a starfish loses an “arm” it promptly grows 
another; and if it is cut into halves, each piece grows 
into a new individual. 

Starfish are one of the three divisions of a class of 
marine animals 


THE OYSTER’S WORST ENEMY 



The starfish attaches itself to the shell and pul' 
resists until worn out, then yields and is 


ulls 


The oyster 
eaten. 


called Echinoderms, 
that is, “spiny- 
skinned” animals. 
All have their in- 
ternal organs — and 
to some extent their 
outer form — ar- 
ranged in five parts 
around a central 
stomach. The other 
two divisions are 
the sea urchins and 
the sea cucumbers. 

_ The latter are 
^"ghly prized as 
food in the Orient, 


LITTLE HEDGEHOGS OF THE SEA 



Why a creature that looks like tlus should be called an "urchin” seems odd 
’'•“A . w t> 2^ fc a rnnfrflrtinn from *‘henBson»” 


lintii we know that “urchin ” in this connection is a contraction from ‘“herisson,^ 
a French word meaning "hedgehog.” That is plain enough isn’t it? On the left 
you see the Sea-urchin with his prickly overcoat removed. 


being known as “trepang” (see Sea Cucumber). 

The sea urchins are as various in shape as the star- 
ch. Some, like the sand dollars, are as flat as a 
thin cookie, and when you rub off the velvet-like 
you find on the lower side a five-pointed pattern 
of holes for tube-feet, precisely as in a starfish. 
Another kind has the shape and bigness of a bun; 
ifnd here, again, under the spiny coat of its flat lower 
you can see the five furrows. In the spherical 
figg-shaped sea urchins, these furrows extend up 


the sides, and the tube-feet are longer than in star- 
fishes. B}’ means of these and its spines, the animal 
can move along at about as slow a rate of travel as 
one can imagine. But these are not restless folk, 

and most of them sit 
calmly where they find 
themselves, hoping to be 
overlooked in their dull 
green or purplish coat by 
the big fishes, turtles, 
and other enemies who 
consider their soft insides 
good eating. Their bris- 
tling spines which protect 
them against small fishes, 
crabs, worms, etc., make 
small sea urchins resemble 
a chestnut-bur; while the 
large ones are really for- 
midable to anything less 
than a ground-shark. In 
among the spines, which 
are mounted on a sort of 
hinge and may be waved about, are scattered many 
queer flexible appendages ending in a sort of finger 
and thumb. With these the urchin (which is derived 
from the French word for “hedgehog”) picks off and 
throws away particles of drift and dirt that get 
entangled in his rough overcoat. All sit or move about 
face down and get their li'viag by scooping up mud, 
out of which the stomach extracts nourishment from 
the minute life it contains, or by nibbling edible 
things which adhere to rocks and weeds. 

Every summer 
starfishes and sea 
urchins lay great 
numbers of minute 
eggs in the water. 
Most of these are 
swallowed by sea 
anemones and 
other creatures. 
From a few are 
hatched strange 
young (larvae) 
that drift until 
(in most cases) they 
are eaten by some 
creature. Occasion- 
ally one settles 
safely on the bottom, where it grows into an adult. 
Starling. The starling is a bird foreigner whose 
value as an American citizen bird lovers question. 
In 1890, 60 specimens were freed in Central Park, 
New York City. They have spread to the Great Plains 
and south to Florida and Texas. Noisy and quarrel- 
some, they drive away more attractive songbirds; and 
huge flocks roosting on public buildings create a serious 
problem in cleanliness. The starling resembles a 
blackbird, but it belongs to a different family (Slur- 
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nidae). It may be distinguished from the blackbirds, 
which have long, rounded tails, by its short, square 
tail and by its longer, heavier yellow bill. The 
bird is about 8| inches long. The plumage is dark 
metallic green and purple, tipped with buff. 

Starhngs nest in tree holes and around buildings. 
There are four to seven greenish-blue eggs, and two 
broods are raised each year. The birds feed on insects 
and on fruit. (For pictures in color, see Birds; Egg.) 

In Europe, where the birds are less numerous, they 
are great favorites. A close relative of the starling 
is the myna. The crested myna of 
South China has been introduced and 
naturalized in British Columbia. My- 
nas can be taught to talk. 

About 70 species of the starling 
family are distributed throughout 
Europe, Asia, and Africa. The scien- 
tific name of the bird in the United 
States is Sturnus vulgaris; of the crested 
mjma, Aethiopsar cristatellus. 

State flowers. Through the ages 
flowers have served as symbols and 
emblems. The Hly symbolizes purity; 
the violet, modesty; and the orange 
blossom, marriage. Many nations 
have flower emblems, such as the 
shamrock of Ireland and the fleur- 
de-lis of France. These are often 
associated with history, tradition, or 
legend. The United States has no 
national flower, but each state and 
the District of Columbia has chosen 
a flower as its own. 

Choices were made by school chil- 
dren, women’s clubs, or other groups. 

In most states, the state legislature 
officially adopted the flower by a reso- 
lution or other action. Many of the 
states have also passed laws protecting 
their state flowers from being picked 
or destroyed on public lands. 

The color picture on the opposite 
page shows a bouquet of all the state 


flowers; the key picture and the table below identify 
the flowers by states. Many of the state flowers are 
wild flowers that grow abundantly throughout tire 
state. Some are tree blossoms; and one, Maine’s, is a 
pine cone and tassel. A few are garden flowers. One 
of these, Ohio’s scarlet carnation, was chosen because 
it was the favorite flower of President William 
McKinley, a “native son.” With the District of 
Columbia’s American beauty rose, there are 38 sepa- 
rate state flowers in all. The table show's the flowers 
shared by two or more states. 



ALABAMA Goldenrod (37) 

ARIZONA Saguaro cactus (27) 

ARKANSAS Apple blossom (5) 

CALIFORNIA. . . . Golden poppy (34) 

COLORADO Columbine (12) 

CONNECTICUT. Mowntoin laurel (15) 

DELAWARE Peach blossom (1) 

FLORIDA Orange blossom (26) 

GEORGIA Cherokee rose (9) 

IDAHO Syringa (31) 

ILLINOIS Violet (23) 

INDIANA Zinnia (10) 

IOWA Wild rose (7) 

KANSAS Wild sunflower (20) 

KENTUCKY Goldenrod (37) 

LOUISIANA Magnolia (IS) 

MAINE Pine cone and tdssel (36) 

MARYLAND.. Black-eyed fmsan (24) 


MASSACHUSETTS Mayflower (8) 

MICHIGAN Apple blossom (6) 

MINNESOTA. . .Moccasin flower (29) 

MISSISSIPPI Magnolia (13) 

MISSOURI Hawthorn (25) 

MONTANA Bitterroot (6) 

NEBRASKA Goldenrod (37) 

NEVADA Sagebrush (35) 

NEW HAMPSHIRE. Purple lilac (18) 

NEW JERSEY Violet (23) 

NEW MEXICO. . . .Yucca flower (32) 

NEW YORK Rose (22) 

NORTH CAROLINA 

Amer. dogwood (3) 

NORTH DAKOTA Wild rose (7) 

OHIO Scarlet carnation (11) 

OKLAHOMA Mistletoe (21) 

OREGON Oregon grape (28) 


PENNSYLVANIA • ; 

Mountain laurel ( W 

RHODE ISLAND 

SOUTH CAROLINA 

Carolina yellow jessamine (W 


SOUTH DAKOTA 

Amer. pasqueflower ( 4) 

TENNESSEE 

TEXAS Bluebonnet (A 

UTAH 'S’efff 

VERMONT Red clover (S6) 

VIRGINIA Amer. dogwood U 

WASHINGTON. . .Rhododendron (o 

WEST VIRGimA.Rhododendrm V I 

WISCONSIN 

WYOMING . . Indian paintbrush r 

DISTRICT OF COLUMBIA 

Amer. beauty rose (lt>) 
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AN ALL-AMERICAN BOUQUET 

This lovely bouquet contains the ofiBcial state flowers of the United States. It was prepared for the 
coronation of Elizabeth II of England in 1953 by Alyn Wayne of the Florists’ Telegraph Delivery 
Association. The flowers and the states they represent arc identified in the key on the opposite page. 



STATE GOVERNMENTS — 38 

State governments. Midway between the far- 
reaching federal government and the local (county or 
municipal) government stands the state government. 
It has widespread legislative, administrative, and 
judicial powers that affect the lives of every resident 
in the state. 

The governments of the original 13 states were al- 
ready at work under their own constitutions when the 
United States Constitution was formed. Many of the 
framers of the Federal Constitution were men who had 
helped write their own state constitutions. In many 
ways the form of the national government is the prod- 
uct of experience in shaping state governments. 

State powers, found in state constitutions, are 
largely based on the 10th Amendment to the United 
States Constitution: “The powers not delegated to 
the United States by the Constitution, nor prohibited 


by it to the States, are reserved to the States respec- 
tively, or to the people.” In addition, the Federal 
Constitution guarantees that each state be republican 
(representative) in its form of government and that 
each state extend the same “privileges and immuni- 
ties” to citizens of other states that it gives to its 
own citizens. 

Every state has a written constitution, for Con- 
gress will not admit a new state to the Union until 
it has formed an acceptable constitution. Some of 
these documents are long, some comparatively short, 
but all contain certain features. Practically every 
one has a Bill of Rights listing the rights which 
the state may not take away from the individual. In 
all of them there are provisions for the organization of 
the legislative, executive, and judicial departments 
with definitions of the powers and duties of each. 


HOW THE STATES GOT THEIR NAMES 


NAME PROBABLE ORIGIN AND MEANING 

Alabama From Choctaw words meaning “to pull or reap vegetation” 

Arizona From Pima Indian word arv-zonac, meaning “little spring” 

Arkansas Indian word meaning “downstream people”. 

California Named by Cortez from a 16th-century Spanish novel, or from caliento 

forno (“hot furnace”), referring to Lower California deserts 

Colorado Spanish word meaning “reddish or ruddy colored”; first applied to river 

Connecticut From Indian word Quoneklacut (“long river”); first applied to river. . . 

Delaware State, river, bay named for Lore do la W arr, first governor of Virginia . . 

Florida From Pascua florida (Flowery Feast) Spanish for “Easter Sunday” . . . 

Georgia Named in honor of King George II of England 

Idaho From Shoshone Indian words meaning “Look, the sun is coming down 

the mountains!” 

Illinois From Algonquian Indian Uiniwek, meaning “men.” French changed 

ending to ots 

Indiana Formed by adding “a” to “Indian,” meaning “Indian land” 

Iowa Indian word of uncertain meaning; perhaps, “this is the place” 

Kansas Named for Kansa tribe of Sioux Indians, meaning “wind people” 

Kentucky From Indian Kentake, meaning “meadow lands” or “prairies” 

Louisiana “Land of Louis,” in honor of Louis XIV, king of France 

Maine First named “the Main” to distinguish it as mainland rather than one 

of the many coastal islands 

Maryland Named in honor of Queen Henrietta Maria of England 

Massachusetts .... Algonquian Indian words meaning “near the great mountain” 

Michigan Probably from Algonquian Indian word meaning “great lake” 

Minnesota Dakota Indian name meaning “sky-tinted water” 

Mississippi From two Indian words meaning “great river” 

Missouri Algonquian Indian word meaning “town of the great canoes” 

Montana Latin word meaning “mountainous region” 

Nebraska From Nebrathka, Otoe Indian word meaning “shallow water” 

Nevada Uncertain origin; probably Spanish nevada, meaning “snow-covered”. . 

New Hampshire. . . From the county of Hampshire in England 

New Jersey Named for island of Jersey (Caesarea) in the English Channel 

New Mexico From Nahuatl Indian name Mexilli, an Aztec divinity, phis co, meaning 

“place of” 

New York In honor of the Duke of York, later James 11 of jingland. . . . . . . . . . . . 

North Carolina Named for Charles I (Latin, Carolus), king of England 

North Dakota Indian name for “allies” 

Ohio Indian name meaning “fair and beautiful river” 

Oklahoma From Choctaw Indian words meaning “red people” 

Oregon French, Indian, or Spanish word, first applied to river. . . . . , ! . 

Pennsylvania Latin for “Penn's woods” (for father of founder, William Penn) 

Rhode Island Named for Island of Rhodes in Narragansett Bay; or possibly from 

Dutch Poode Eylandt, meaning “red island” 

South Carolina. . . . Named for Charles I (Latin, Carolus), king of England. . ].!!!!!!.!!. 

South Dakota Indian name for “allies” 

Tennessee Named from Cherokee capital, Tenassee 

Texas From Spanish form, Tejas, meaning “allies" or “friends ” ............ 

Utah. . From Indian Eutaw, meaning “in the tops of the mountains” 

Vermont Named from French monf (“green mountain”) 

Virginia Named in honor of the “Virgin Queen,” Elizabeth of England . ... 

Washington Named in hon 9 r of George Washington, first U.S. president 

West Virginia In honor of Elizabeth, “Virgin Queen” of England 

Wisconsin Ojibway Indian Meskousing, meaning “meeting place of waters” 

Wyoming From valley in Pennsylvania where Wyoming Indian tribe once lived; 

means large plains or “large meadows” 


POPULAR NAME 

Yellowhammer State 
Grand Canyon State 
Wonder State 

Golden State 
Centennial State 
Constitution State 
Blue Hen State 
Everglade State 
Empire State of the 
South 

Gem State 

Prairie State 
Hoosier State 
Hawkeye State 
Sunflower State 
Bluegrass State 
Pelican State 

Pine Tree State 
Old Line State 
Bay State 
Wolverine State 
Gopher State 
Magnolia State 
Show Me State 
Treasure State 
Cornhusker State 
Sagebrush State 
Granite State 
Garden State 

Land of Enchantment 

Empire State 
Tarheel State 
Flickertail State 
Buckeye State 
Sooner State 
Beaver State 
Keystone State 

Little Rhody 
Palmetto State 
Sunshine State 
Volunteer State 
Lone Star State 
Beehive State _ , 

Green Mountain State 
Old Dominion 
Evergreen State 
Mountain State 
Badger State 

Equality State 
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Finally there are provisions for amending and revising 
the constitution. 

The State Legislature 

In some states the legislative body is known as the 
legislature, in others as the general assembly. In a few 
it is called the legislative assembly or the general court. 
Nebraska has a one-house (unicameral) legislature; all 
others have a two-house (bicameral) system. Repre- 
sentatives in the lower house are elected from districts 
laid out according to density of population; senators in 
the upper house come from area-based districts. In 
actual practice, there have been many inequities in 
this system of representation (see Gerrymander). 

The lower house is presided over by a speaker 
chosen by his fellow members. The presiding officer 
of the upper house is the lieutenant governor. The 
business of the state legislature is, of course, to make 
laws concerning a countless number of activities over 
which the state has control. A few of these are high- 
ways, wildlife, health, and licensing of trades, pro- 
fessions, vehicles, and corporations. 

The Executive Branch 

The chief executive officer in the state is the 
governor, elected by popular vote. His term may be 
either two or four years; in some states he cannot 
succeed himself in office. All the states except North 
Carolina give the governor a veto power similar to that 
given the president of the United States. Many states 
also give the governor an “item veto” power over 
appropriations bills. This means that he can veto 
certain expenditures and allow others to pass. In a 
few states he can reduce expenditures as well as veto 
them outright. 

The governor is charged with enforcing the laws of 
the state. However, the officers through whom he 
executes this duty are largely elected by the people 
and are not directly responsible to him. Thus this 
provision amounts to little except in cases of emer- 
gency. Actually his main job is to originate legislation 
and by force of his position take steps to see that 
needed laws are passed by the legislature. 

Other administrative officers of the state include 
the superintendent of public instruction, the board of 
medical examiners, auditor, state treasurer, attorney 
general, purchasing agent, and many others. Some 
are elected; others are appointed. 

The State Courts 

All the courts of justice below the federal level are 
called state courts, even though the lower state courts 
serve only a town, township, or county. Federal 
judges are always appointed, but in about three 
fourths of the states, the state judges are elected by 
popular vote. In some states candidates run on a non- 
partisan ballot. In some of the states that permit 
gubernatorial appointment of judges, a popular refer- 
endum on these appointees is required after a period of 
service. 

An important state legal officer is the prosecuting 
attorney, sometimes called state’s attorney, county 
attorney, district attorney, or public prosecutor. In 
a few states he is appointed by the governor; in the 


rest he is elected by the voters of the district, usually 
a county, in which he is to function. (See also 
Courts of Justice.) 

The Fact Summaries in each state article give im- 
portant facts about each state government. 

States’ rights. When the American Colonies 
separated from Britain, at first each one became an 
independent government. The colonists soon realized 
that one nation would be far stronger than 13 separate 
states, and in 1787 they adopted a constitution which 
created the desired nation. To do this each state sur- 
rendered some powers to the central government to 
be exercised for the good of all. 

Some people believed that this arrangement gave 
the central government power superior to that of the 
states in all matters entrusted to it. Others believed 
that the states which had formed a central govern- 
ment could also withdraw in whole or in part. In par- 
ticular, many people believed that in cases where a 
national law conflicted with a state law, the latter 
should prevail. This amounted to claiming that a state 
could nullify a national law — that is, declare that the 
law should not be enforced within the state. 

This doctrine first appeared in 1798, when the leg- 
islatures of Kentucky and Virginia protested against 
the Alien and Sedition laws (see Adams, John; Alien 
and Sedition Laws). During the War of 1812 the New 
England states were opposed to the conflict. They re- 
fused to obey President Madison’s call for troops and 
even threatened to withdraw from the Union. 

Later the Southern states supported the doctrine of 
states’ rights to protect slavery against hostile na- 
tional laws. They also opposed tariffs and other legis- 
lation urged by the North to promote manufacturing. 
In 1832 South Carolina declared that a high tariff of 
that year was “null and void” in the state. President 
Jackson’s firmness and passage of a more moderate 
tariff ended the dispute for a time (see Jackson, An- 
drew). The Northern attitude was expressed in Jack- 
son’s toast — ‘ ‘Our Federal Union, it must be preserved ’ ’ 
— ^and in Daniel Webster’s statement, “Liberty and 
Union, now and forever, one and inseparable.” 

In 1860 and 1861 the Southern states took action 
to secede from the Union. The Civil War followed, and 
by force of arms the North compelled the Southern 
states to accept the view that no state could withdraw 
from the Union or resist lawful national authority 
(see Civil War, American). 

Since the Civil War no one has thought that a state 
could secede from the Union or nullify a national law. 
“States’ Rights” in that sense is dead. However, some 
still hold that as many rights as possible should be left 
to the states, and that in case of doubt as to whether a 
right has been granted to the federal government or 
retained by the states, it should be given to the latter. 
This concern for the states arose as a result of the 
enlargement of the power and activities of the federal 
government. Many feared that this enlargement 
would deprive the people of the control they should 
be able to e.xercise through their state government 
over affairs of local interest. 
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The Varied Data Collected by the Census Takers Are Used to Measure Statistically Many Changes in American Life 


HOW to READ 

QTATISTICS. Anyone who listens to the radio, 
watches television, and reads books, newspapers, 
and magazines cannot help but be aware of statistics. 
Statistics appear in the claims of advertisers, in 
predictions of election results and opinion polls, in 
cost-of-living indexes, and in reports of business 
trends and cycles. Every science depends to some 
extent upon the gathering of data and the inter- 
preting of the data by statistical methods. On the 
basis of statistics, important decisions are made in 
the fields of government, industry, and education. 
Even the average person bases many of his personal 
decisions on information that has been supplied by 
statisticians. 

The term “statistics” is used in two different ways. 
When used in the plural, it refers to numerical data. 
For example, we would say: “Statistics show highway 
accidents to be caused by . . .” When used in the 
singular, it means statistical methods. For example, 
we would say: “Statistics is the body of principles and 
methods that has been developed for collecting, ana- 
lyzing, presenting, and interpreting large masses of 
numerical data.” Without statistical treatment of 
data, there would be no way to put the “facts” to- 
gether to see what they mean. 

The results of statistical investigations may some- 
times be stated in a single sentence, as in weather 
forecasting. Usually, however, they are presented in 
the form of numerical tables, as in census reports. 


STATISTICS 

or are shown pictorially in the form of graphs or 
charts (see Graphs). 

How Statistical Data Are Collected 
Statistical data are usually collected in one of the 
following ways: (1) by consulting existing published 
or unpublished source material, such as periodicals 
and newspapers, or reports from industries, govern- 
ment agencies, and research bureaus; (2) by setting 
up a survey and collecting the data first hand from 
individuals or organizations; and (3) by conducting 
scientific experiments and measuring or counting 
under controlled conditions. 

Basic information must be collected in such a way 
that it is accurate, representative, and as compre- 
hensive as possible. Statistical treatment cannot m 
any way improve the basic validity or accuracy of the 
raw data. Methods of collecting data are therefore 
basic to the whole field of statistics. 

Populations and Samples 
The term population as ordinarily used means t e 
whole number of people in a certain city, county, 
state, or nation. The statistician speaks of a popu a 
tion of automobiles, radio sets, salaries, acoiden s, 
ballots, blood pressures, or any other characteristic e 
may be interested in. For him a population-— a so 
called a universe — means the entire group of all pos 
sible items in the class he is considering. 

Usually it is not possible to gather observinion 
from all the possible cases in a population, bo® 
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populations are infinite. For example, if one should 
want to count how many times “heads” will turn up 
when a penny is tossed, he would have to set a limit 
to the number of throws because even a billion would 
not exhaust the infinite universe of possible trials. 
Other populations, though finite, are so large that 
it would take too much time or cost too much to col- 
lect data on each unit in them. Every ten years the 
United States government conducts a census of the 
whole population of the United States; but this is a 
gigantic and costly undertaking (see Census). The 
statistician usually gets his information from a rela- 
tively small number of cases, called a sample. From 
the measurements or observations of the individuals 
sampled, he makes generalizations about the popula- 
tion from which the sample was selected. 

The individuals in a sample must be representative 
of the larger population; otherwise the conclusions 
drawm from the sample would not be valid for the 
larger population. For example, one cannot draw valid 
conclusions about the probable outcome of a national 
election from interviewing a sample of 10,000 regis- 
tered voters unless they are representative of the 
people who will actually vote later in the election. 

The size of the sample is a factor also. Other things 
being equal, a larger sample is better than a smaller 
one. However, excellent results can be obtained with 
small samples that are properly set up. 

Most public opinion surveys are conducted on sam- 
ples that are made as representative as possible by 
means of stratified sampling techniques. For example, 
a national polling sample can be set up by first di- 
viding the whole country into various geographical 
areas and then dividing each area into strata (layers) 
according to the degree of urbanization. The inter- 
viewers who go out to talk to people are assigned 
certain areas. Each interviewer is instructed to 
interview a certain specified number of people in 
certain categories, such as different socio-economic 
levels and different age groups. This is quota sampling. 
Its purpose is to make the proportions in the sample 
of interviewees the same as in the general population. 
Quota sampling results in remarkably accurate fore- 
casts even though the actual samples are small as 
compared with the total population. 

Basic to all sampling techniques is the idea of 
^^ndomness. By this is simply meant that samples are 
urawn in such a way as to insure that any unit in the 
population is equally likely to be included. This is 
essentially what one does in shuffling a deck of cards 
preparatory to dealing hands of canasta or bridge. 
I he dealer is simply insuring that any card or combi- 
uation of cards is equally likely to end up in one hand 
cs in another. Interestingly enough, much of the 
heory of sampling was developed from so-called 
Barnes of chance. Random sampling is used a great 
. cal in scientific experiments. Usually the cases to be 
lUcluded are selected by means of some device such as 
table of random numbers. 

i lany sampling procedures are loaded in some way 
at may influence the results. For example, a sample 


of persons who volunteer for a study may or may not 
be tjqjical of the whole group. It is sometimes found 
that people w'ho send back questionnaires immediately 
give different replies from those who send them back 
after several follow-up letters. Opinions e.xpressed 
in “letters to the editor” on current issues would 
also be nonrandom and nonrepresentative samples. 

Two Kinds of Data — Discrete and Continuous 

The t 5 q)es of data that can be handled statistically 
occur in one of two forms. One kind is obtained by 
counting. The other is obtained from measurements. 

Discrete Data. Numbers obtained by counting a 
small group — such as the members of a family — are 
exact. If another child is bom, the number leaps from 
three to four without passing through any interme- 
diate stages, such as 3|. A succession of such numbers 
is called a discrete, or discontinuous, series. 

Suppose a market research analyst wants to study 
the preferences of consumers for certain types of 
breakfast foods, radios, automobiles, or cigarettes. 
To collect the data, he might ask a number of people 
to state their brand preferences; or he might check 
on what brand of cigarettes they smoke or what kinds 
of breakfast food they have on their kitchen shelves. 
The categories will be expressed by a word or a phrase, 
and the data will be an exact count or enumeration 
of the number of cases in each category. 

When graphed, discrete data are usually represented 
by bars separated from one another to suggest the 
discontinuity between the categories (see Graphs). 

Continuous Data. The second type of data consists 
of measurements that fall along a continuous scale, 
such as distance in feet and inches, weight in pounds, 
temperature in degrees, time in minutes, hours, or 
years, and grades made on examinations. The meas- 
urements are usually obtained by using some sort of 
measuring instrument, such as a ruler, a scale, a 
thermometer, or a school test. This type of data is 
called continuous, because all gradations are possible 
between the lowest and highest in the series. The 
classes are expressed numerically rather than with 


IN THE UNITED STATES CENSUS BUREAU 



Punched cards are sorted automatically into many desired classes. 
High-speed tabulating machines count up the totals. 
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a word or phrase and are not definite and distinct 
from one another. 

Some types of data can be expressed as either dis- 
crete or continuous. For example, measurements of 
intelligence are frequently expressed in terms of “aver- 
age,” “bright,” and “dull” instead of in numerical 
scores, which fall on a continuous scale. Psychological 
test scores are often expressed in terms of age norms 
or grade norms. A time series also may be expressed 
as a discrete series, as in the United States Census, 
which is taken at ten-year intervals. Actually, of 
course, the population changes are gradual. 

The Reliability and Validity of Measurements 

It is possible to be 100 per cent accurate when 
counting a small group. Even in counting, however, 
errors occur if the numbers handled are large. Meas- 
urements, on the other hand, are never 100 per cent 
accurate; there is always some residual error that 
cannot be eliminated. Generally, however, they are 
sufficiently accurate and dependable if the measuring 
instrument itself is accurate (that is, has been cali- 
brated properly) and the person using the instrument 
is a skilled observer and a careful recorder. 

The reliability of a measuring instrument or of a 
test refers to how consistently it measures something. 
A reliable watch will show the same time from one day 
to the next day (that is, every 24 hours) even though 
it might always be a little fast or a little slow as 
compared with “correct” time. An accurate watch, on 
the other hand, gives correct time (within certain 
limits) according to some standard, such as that of 
the Naval Observatory. Likewise, an accurate ther- 
mometer is one that shows the correct temperature 
(within very close limits) so that one does not have to 
add or subtract a certain number of degrees to arrive 
at a correct reading. 

The validity of a measuring instrument refers to 
whether or not it measures what it is supposed to 
measure. A thermometer is a valid instrument for 
measuring temperature; but one does not use it to 
measure humidity, wind velocity, time, or distance. 

For public opinion polling on political issues, the 
measuring device has to be built. This measuring de- 
vice is called a questionnaire, or interview schedule. 
Usually it consists of a series of printed questions 
with spaces for writing in the answers to the questions 
which the interviewer asks. Poorly written questions 
that the interviewee does not understand lead to 
worthless information. In order to guard against 
this, a great deal of time is spent in perfecting the 
questionnaire before the survey is begun. The inter- 
viewers are carefully selected and are trained to 
secure and record the basic information, since they 
too could be a great source of error. Statistical 
treatment cannot overcome poor wording in ques- 
tionnaires, poor interviewing, or inaccurate recording 
any more than it can compensate for poor instruments 
in other types of research. 

Frequency Distribution Tables 
The statistician works with large masses of data. 
Before he can draw any conclusions from such data. 


he must condense it and arrange it in usable form. 
Almost all tabulations that one sees are qrowpcd 
in one way or another. The easiest way to summarize 
and describe a mass of statistical data is by means of 
frequency distribution tables and charts. 

Table I lists average grade-level reading scores 
made by a group of 88 sixth-grade students. The scores 
have not been arranged in any order. It is extremely 

_ ___ ^ 

TABLE I I 

Average Grade-Level Scores Made by a Group i 

of 88 Sixth-Grade Students on a Standardized 1 
Reading Test (Stanford Achievement) ' 
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6.2 

5.2 

7.3 

6.6 

9.6 

7.8 

6.5 

7.5 

8.4 

6.4 

6.8 

6.3 

8.4 

6.0 

9.8 

5.5 

5.4 

6.5 

9.6 

8.9 

5.4 

7.6 

4.1 

8.8 

7.0 

7.7 

8.4 

7.5 

7.0 

4.8 

7.7 

5.1 

8.8 

7.4 

9.1 

8.1 

3.6 

6.4 

5.0 

5.8 

9.3 

7.4 

9.2 

6.7 

8.4 

6.3 

7.9 

4.7 

6.6 

7.6 

8.1 

7.7 

6.7 

11.2 

5.1 

8.5 

5.0 

10.4 

6.8 

7.4 

8.1 

6.8 

8.5 

6.2 

8.1 

8.1 

10.1 

8.7 

7.3 

4.3 

7.2 

9.0 

7.9 

9.2 

4.9 

8.4 

6.2 

8.6 

5.7 

9.6 

8.1 

9.2 

7.6 

11.0 

6.8 

6.7 

8.9 
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Unit Frequency Distribution 
of Average Reading Scores 
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difficult to make any judgment on the basis of these 
figures except to say that relatively few of the sixth 
graders are at sixth-grade level (scores 6.0 to 6.9) 
in their reading ability. It would be impossible, using 
this haphazard arrangement, to answer readily any 
of the following questions: 

1. What is the range in reading ability among these 
students, from highest to lowest? 

2. How well do they read as a group? 

3. What is the average grade-level score? 

4. Do the scores seem to cluster at one or two 
grade levels or are they scattered rather widely? 

5. What proportion is retarded? What proportion is 
accelerated? 

6. What range of scores includes the middle half? 

7. How would a pupil with a grade-level score of, 
say, 6.5 compare with the rest of the group? 

In order to make such data usable, the statistician 
ordinarily groups it into classes. This has been done 
in Table II. All the possible scores, from the high- 
est to the lowest, are written in the “stub." The stub 
is the vertical column at the left (Grade Scores). 

In the next column are tabulated the number of 
times each score occurs. Technically, this number is 
called the frequency. (The letter / means frequency 
in statistical work.) The tabulating was done by tak- 
ing each score shown in Table I and placing a tally 
mark (/) opposite that score value in Table II. The 
tally marks were then changed to numbers. Notice 


Frequency Distribution 
of Average Reading Scores 
Tabulated to Nearest Grade Level 


Score 

interval 

Grade 

Level* 

f 

10.5-11.4 

11 

2 

9.5-10.4 

10 

6 

8.5-9.4 

9 

14 

7.5-8.4 

8 

22 

6.5-7.4 

7 

19 

S.5-6.4 

6 

12 

4.5-5.4 

5 

10 

3.5-4.4 

4 

3 


N = 

88 


! *Mid-po!nt of class interval 


table IV 

Reading Status of a Group of Pupils 
in the Sixth Grade 
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that some scores did not occur at all and others 
occurred more than once. 

Table II gives us some important information. It 
shows that the reading ability of these sixth-grade 
pupils varies from 3.6 (third-grade level) to a grade 
level of 11.2. The range between 3.6 and 11.2 is wide 
— 7.6 grades. Now it is easy to determine the propor- 
tion of pupils who are accelerated (read better than 
the sixth-grade level) and the proportion who are re- 
tarded (read not as well as sixth-grade level). We 
simply count the cases above and below sixth-grade 
level and find that approximately 60 per cent are 
accelerated and 20 per cent are retarded. It is clear 
that as a whole the group reads well. 

Table III is further condensed by grouping the 
classes to the nearest grade level. Thus all scores 
representing sixth-grade reading ability — from 5.5 
through 6.4 — are put together. These two figures are 
called the class limits and the distance between them 
is called the class interval. Notice that all the class 
intervals are the same size. 

One should remember that when a grouped fre- 
quency distribution is used, all information about 
specific individuals is lost. The unit classification in 
Table II is more precise; but the class interval is usu- 
ally preferred because it shows more clearly the over- 
all pattern of the group. 

Table IV is a summary made from Table III. It 
shows the data arranged in three groups according to 
categories which describe reading ability. 

Frequency Distribution Graphs 

Fig. A shows Table III graphed in two ways. At 
the left is the frequency scale. Above each class in- 
terval a line is drawn on the horizontal scale at a 
level corresponding to the frequency of that interval. 
The resulting stair-step pattern is called a histogram. 
Connecting the centers, or mid-points, of the class 
intervals by straight lines produces a frequency poly- 
gon. Notice that the frequency polygon gives the 
impression that the class intervals are continuous. 
Even a casual examination of either of these curves 
gives some idea of the general characteristics of the 
distribution. (See also Graphs.) 
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In statistics considerable attention is paid to the 
form of such curves. The distribution is said to be 
bilaterally symmetrical if it can be folded vertically 
so that the two halves of the curve are essentially 
the same. If the curve is lacking in symmetry, the 
distribution is said to be skewed. The so-called 
“normal” curve has a bell shape and is perfectly 
symmetrical. (/See Individual Differences.) 

Measures of Average, or Central Tendency 

The statistician uses frequency tables to carry on 
further computations. Usually he seeks to find some 
one number that will represent all the data in some 
definite way. One method of summarizing data is to 
calculate the average of the group. The statistician 
uses three kinds of averages. Each kind represents 
the group in a different way. 

Arithmetic Mean. The measure of central tend- 
ency most commonly used by statisticians is the same 
measure most people have in mind when they use the 
word “average.” This is the arithmetic average, called 
by statisticians the arithmetic mean, or simply the 
mean. It is obtained by adding together all the scores 
or values and dividing the resulting sum by the 
number of cases (N). It can be calculated from either 
the original measures or the grouped data. Using 
the grouped grade-level scores in Table III, the mean 
is found to be 7.3, which shows acceleration. 

Mode. The mode (also called modal average, or 
norm) is a rather rough average, but it is useful be- 
cause it represents the most frequent or typical meas- 
ure. The crude mode is defined as the mid-point of the 
class interval that contains the highest frequency or 
as the score or measure that occurs the greatest 
number of times. In Table III the interval 7.5 to 8.4 
has the highest frequency (22). The mode is a grade 
level of 8.0, the mid-point of this interval. We see 
that the modal reader in this group of sixth-grade 
pupils is accelerated in reading. If the pupils were 
a typical sixth-grade group, we should expect the 
mode to be at grade level. 

Median. The median is defined as the middle score 
in a series of values arranged in order of magnitude. 
Above the median are to be found 50 per cent of the 
cases and below it are to be found 
50 per cent of the cases. To find 
the median in the 88 cases of Table 
III, we simply count down or up to 
the 44th and 45th cases and take the 
mid-point between them. This is half- 
way between 7.4 and 7.5, or 7.45. 

Half the pupils scored above 7.45 
and half below. The typical pupil 
in this sixth-grade group, then, 
reads on a seventh-grade level. 

Usually the measures of central 
tendency are near the middle of the 
entire distiibution, hence the name. 

As scores deviate more and more 
fiom the central tendency, they be- 
come less frequent. An average serves 
as a soit of standard of comparison by 


means of which one can judge whether a score is com- 
mon (typical) or whether it is relatively unusual 
(rare or atypical). In some distributions the scores 
or measures tend to pile up at one end or the other 
instead of in the middle. Such distributions are de- 
scribed as skewed. Other distributions appear to have 
more than one mode, indicating generally that two 
or more types of data have been thrown together in- 
to one distribution. These distributions are described 
as bimodal or multimodal. 

Percentile Rank 

The most common method of reporting results on 
educational and psychological tests, along with age 
and grade norms, is by percentile rank. 

Table II shows that two pupils had a score of 6 5. 
These pupils are behw average as compared with the 
rest of their classmates. (Note, however, that they are 
actually reading at sixth-grade level and are not 
retarded.) The score 6.5 is better than only 28 


1 TABLE V 

^ Distribution of Mechanical Aptitude Test Scores . 
, for Technical-School Graduates and Nongraduales ' 


Aptitude 

Scores 

Frequency 

Graduates 

Non- 

graduates 

f 

Combined 

■> 

95-99 

6 


6 

90-94 

9 


9 

85-89 

20 

1 

21 

80-84 

23 

4 

27 

75-79 

18 

7 

25 

70-74 

8 

19 

27 

65-69 

5 

17 

22 

60-64 

1 

24 

25 

55-59 


18 

18 

50-54 


15 

15 

45-49 


6 

6 

40-44 


4 

4 

N = 

90 

115 

205 


Distributions of Aptitude 
Scores for Technical School 
Graduates and Nongraduates 
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per cent of the group. This can be expressed 
by stating that the percentile rank of these pupils 
is 28 (that is, this score is higher than that made 
by 28 per cent of the group). Although these two 
students read at the expected grade level (sixth), 
they are actually poorer readers than the ma- 
jority of their classmates. The mean is the 
50th percentile. 

Measures of Variability, or Dispersion 
Two distributions may have averages that are 
exactly alike, yet there may be little or no var- 
iation in one and great variation in the other. 

For example, the arithmetic mean for the two 
distributions below is 4; yet in the second series 
the variation is zero. 

1234567 4444444 

This example shows the need for a measure 
that will tell whether the data cluster closely 
about the average or are scattered widely. Vari- 
ability, like averages, is described by the stat- 
istician with a single number in order to make 
it easier to compare dispersions. Several meas- 
ures of variability have been devised. 

Range. The simplest measure of variability is 
the range — the difference between the highest and 
the lowest items in the sample. In Table II the 
range is 7.6 grades — the distance from the high- 
est grade level, 11.2, to the lowest, 3.6. The chief 
difficulty with the range as a measure of variability is 
that extreme scores are given too much importance. 

Interquartile Range. When central tendency is 
measured by the median, percentiles may be used to 
indicate the spread. The interquartile range includes 
the middle 50 per cent of the cases. It is found by de- 
termining the point below which 25 per cent of the 
cases fall (the 25th percentile, or first quartile) and the 
point above which 25 per cent fall (the 75th percentile, 
or third quartile). The difference between these two 
values measures the middle 50 per cent of the scores 
or measures. In Table II the interquartile range is 
2.1 (the difference between 8.4 and 6.3). 

Statisticians more commonly use half this distance 
as their measure of variability. This is called the 
^^ni-interquartile range, or the quartile deviation. In 
this example it would be 1.05. 

_ Average Deviation. The average, or mean, deviation 
■s obtained by subtracting each score from the mean 
score and averaging the deviations — disregarding the 
jhct that some are plus quantities and some are minus. 
The obtained value can be interpreted as a measure 
of. how much the individual scores deviate, on the 
Werage, from the mean. The larger the average devia- 
'on, the greater the variabiUty (heterogeneity). 
Standard Deviation. The best measure of varia- 
■hty is the standard deviation. Like the average devia- 
'on, it is based on the exact deviation of each case 
■'om the mean. The deviations, however, are squared 
oefore being added. Then the sum is divided by the 
oouiber of cases and the square root is extracted. In 
me series of numbers 2, 4, 7, 7, 8, 9, 12, 15, 17, the 
mean is 9 (81 divided by 9). The standard deviation 


TABLE VI . 

SUMMARY TABLE 

Comparisons of Technical School Graduates and 


Nongraduaies on Aptitude Tests Results 

Statistical 

Grad- 

Non- 

grad- 

uates 

Combined 

Results 

uates 

Group 

N 

90 

115 

205 

Measures of 

Central Tendency: 

Mode . 

82 

62 


Median 

82.4 

62.6 

71.9 . 

Mean 

82.2 

62.7 

71.2 

Measures of Variability: 
Total Range 

(63-99) 

36 

(41-87) 

46 

(41-99) 

58 

Interquartile Range 

10.5 

14.7 

24.2 

Quartile Deviation 

5.3 

7.3 

/1 2.1 

Standard Deviation 

7.8 

9.8 

1 3.2 

Percentage Exceeding 
Mean of Total Group 

90 . . 

15 



is 4.6. This can be verified by performing the opera- 
tion described above. 

Comparing Two Groups of Similar Data 
The data so far presented consist of a single meas- 
urement for one group. Frequently it is desirable to 
compare two groups with regard to a single measure. 

Suppose we are interested in selecting better stu- 
dents for a technical school with the aim of decreas- 
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ing the proportion of students who fail or diop out 
before they finish the course. It is decided to give 
all entering students a mechanical aptitude test and 
then follow up later on to see whether the test actually 
predicts anything about success in the school. 

Table V shows the results which might have been 
obtained in such a study. The criterion of success is 
simply graduation. Before definitely deciding to use 
the aptitude test for selection, however, we need to 
study the averages and variabilities of the two groups. 

Table VI shows verj' clearlj’- that the students who 
graduated had a higher average score than those who 
did not. This is true whether one compares the modes, 
the medians, or the means. Note that 90 per cent of 
the graduates exceeded the mean for the total group, 
while only 15 per cent of the nongraduates exceeded 
it. Another important finding is that, while there is 
considerable variation in each group, there is greater 
variability among the nongraduates than among the 
graduates. There is even greater variation, of course, 
in the combined group, due to putting two dissimilar 
groups together. Had there been no relationship be- 
tween the aptitude test scores and graduation, the 
averages and variabilities of the two groups would not 
only have been very similar, but similar to those of 
the combined group as well. 

Fig. B shows two simple frequency polygons on the 
same chait. Fig. C shows the two distributions in 
terms of cumulated percentage frequencies. The 
vertical distance between the two curves shows 
that the graduates are distinctly higher in perform- 
ance than the nongraduates all along the line. 
Any score equivalent (such as the median score, 
or 50th percentile) can be obtained by running up 
from the percentile scale to the curve and across to the 
score scale. Fig. C actually constitutes a set of norms 
for this test, because any applicant’s score can be eval- 
uated in terms of how he compares with either group. 

Measures of Relationship 

When data are obtained for two or more traits on 
the same sample, it may be important to discover 
whether there is a relationship between the measures. 
Some typical problems are: To what extent do height 
and weight go together? Can one judge a person’s in- 
telligence from any physical characteristic? Is per- 
sonality related to job success? Knowing a person’s 
age, how well can one predict his reaction time? How 
consistent are repeated measures of achievement in 
school? Is income related to how far a person went in 
school? Can one predict a person’s reading compre- 
hension from how fast he reads or how many words 
he knows? 

These questions are examples of correlation (re- 
lationship) problems. In every case there has to be a 
pair of measurements for each person in the group be- 
fore we can measure the correlation. For example, if 
we wish to determine the conelation between height 
and weight for high-school boys, we have to know each 
boy’s height and weight. By tabulating each pair of 
measurements on a scattergram, or scatter diagram, 
we can get an idea of the correlation visually. 


Fig. D, a scatter diagram, shows the paired grade- 
level scores on a test of paragraph meaning and a 
test of word meaning for a group of sixth-grade pupils. 
The vertical axis (y) is laid off in terms of grade 
level for the paragraph-meaning test scores. The 
horizontal axis (x) is laid off in terms of grade level 
for the word-meaning test scores. Each tally mark 
represents both scores for one pupil. For example, 
one pupil scored 8 on word meaning and 5 on para- 
graph meaning. His two scores are represented by a 
single tally mark placed in the square that is directly 
above the 8 on the horizontal scale and across from 
the 5 on the vertical scale. 

In the contingency table (VII), the scores are con- 
densed into class intervals and numerals take the 
place of tally marks. 

On both the scatter diagram and the contingency 
table, the scores tend to fall into a straight band 
that rises from left to right. It is evident that there 
is a decided trend for higher scores on paragraph 
meaning to go with higher scores on word meaning. 
This is called positive correlation. Note, however, 
that the correlation is not perfect. For example. 


TABIE VII 

Contingency Table Showing the Relolionship 
Between Grade-Level Scores on 
Paragraph Meaning and Word Meoning 


Paragraph 

Meaning 

Word Meaning 

Total 

4-5 

6-7 

8-9 

10-11 

10-11 



7 

7 

14 

8-9 


10 

19 

3 

32 

6-7 

1 

15 

8 

1 

25 

4-5 

7 

9 

1 


17 

Total 

8 

34 

35 

11 

88 


FIG.D 


Relationship Between Scores 
on Tests of Paragraph Meaning 
and Word Meaning 
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ten pupils who scored at sixth-grade 
level for paragraph meaning scored 
at the seventh-grade level for word 
meaning (Fig. D). 

Occasionally one runs across ex- 
amples of negative correlation. This 
means that higher scores on one var- 
iable tend to go with lower scores 
on the other variable. Zero corre- 
lation indicates no relationship; know- 
ing a person’s score or rank on 
one variable would not enable one 
to predict his score on the other 
variable. 

The statistician is not satisfied 
to indicate correlation in a general 
way but wants a single number that 
will show' the amount of relation- 
ship. This precise measure involves 
the calculation of the correlation 
coefficient (r), which expresses the actual degiee or in- 
tensity of relationship numerically. The correlation 
coefficient mns from —1:00 (perfect negative corre- 
lation) through 0:00 (zero correlation) to -M:00 
(perfect positive correlation). The method of obtain- 
ing the correlation coefficient is beyond the scope of 
this article. 

High correlations — whether positive or negative — 
are extremely important because they enable statisti- 
cians to make accurate predictions. Zero correlations 
—which w'ill not predict anything — are also impor- 
tent. They may show', for example, that one cannot 
judge a person’s intelligence from his head size or his 
honesty from the distance betw'een his ej'es. In both 
cases the correlation is close to zero between the 
predictors (head size or interpupillarj' distance) and 
the criteria (intelligence or honesty). 

The size of the correlation coefficient as computed 
for the data shown in Fig. D is -{-.76. Since this corre- 
lation is not extremely high, one should be cautious in 
predicting one variable from the other. The two tests 
are related to a considerable degree; but good para- 
graph comprehension in reading does not necessarily 
mean equally good vocabulary, nor does a good vocab- 
ulary necessarily mean equally good paragraph com- 
prehension. 

Index Numbers 

The most common use of index numbers is to express 
relative changes over a period of time in such quan- 
hties as prices, employment, income, and production. 
This relative change is expressed by show'ing one 
Variable as a percentage of a base. Suppose an article 
(hat last year cost 25 cents now' costs 27 cents. We 
may say (1) the price has risen 2 cents; (2) the article 
costs 8 per cent more; or (3) the index price — if 
take last year as the base — is 108. The num- 

cr 108 is a percentage of the price in the base year. 
Ihis percentage is called an index number , or simply 
an index. The price in the base year is always stated 
as 100 per cent and the index munbers are computed 

relative to it. 


Of course, for such a simple comparison as this we 
do not need an index number. Index numbers are used 
when w'e deal with a mass of figures and want to show 
relative changes over a considerable period of time. 
For example, there is no w'ay of comparing an increase 
in the price of food w'ith an increase in rents unless 
W'e express each as a percentage of some fixed value. 
Most business inde.ves use a period of relative eco- 
nomic stability as the base period. The period may be 
a single year or an average taken over a period of 
years. TTie indh'idual items are usually weighted in 
proportion to the quantities or amounts that are 
produced, manufactured, or sold. 

Fig. E show's figures for food and rent for the 
period 1928-49 for moderate-income families in large 
cities. (The original figures have been smoothed 
by using a three-year moving average.) The base pe- 
riod (100 per cent) is 1935-39. Indexes above 100 
mean higher prices as compared w'ith the base period. 
Indexes below 100 mean lower prices. These tw'o in- 
dexes are combined with other indexes to form the 
over-all Consumer Price Index {see Living Costs). 
Another important price index is the Wholesale 
Price Index, which measures average changes in com- 
modity prices as charged by manufacturers or pro- 
ducers to their customers. 

Fig. E is a time series graph {see Graphs). It was 
constructed by plotting the index numbers for 
each year on the vertical percentage scale and then 
smoothing the curves. Since 100 is the base line, 
the trend downward before the w'ar and upw'ard after 
the W'ar is clearly brought out. Ow'ing to rent controls, 
the rent index did not rise as high as the food index. 

Books about Statistics 

Bulsch, R. L. C How to Bead Statistics (Bruce, 1946). 

Croxton, F. E. and Cowden, D. J. Applied General Statistics 

(Prentice-Hall, 1940). 

Riggleman, J. R. and Frisbee, I. N. Business Statistics (McGraw, 

1951) . 

WalRer, H. M. Elementarj’ Statistical Methods (Holt, 1943). 
Waugh, A. E. Elements of Statistical ^lethod (McGraw, 

1952 ) . 
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HARNESSING the Tremendous POWER 0/ STEAM 



t 



Many railroads have Diesel-electric loconiotives> and some lines 
use electric power But steam engines still do most of the pulling 
on the world’s railroads The great majority of communities also 
owe their electricity to steam It comes from generators driven 
by steam turbines A generating plant is shown at the right. 

S TEAM ENGINE. Today we run automobiles with gas- 
oline and use electricity for much of our light 
and power. Many people rarely see a steam engine at 
woik. But steam engines are still highly important 
to civilization. Steam locomotives do most of the 
pulling on the world’s railroads; and a large part 
of the electricity in use today is generated with power 
developed by steam turbines. 

About two centuries ago the steam engine brought 
into being our modern Machine Age by providing a 
means for gettmg abundant power from heat. In- 
ventors and businessmen used this power to develop 
large-scale factories for making goods cheaply. Rail- 
roads and steamships began hauhng goods and passen- 
gers swiftly and cheaply. All this brought about re- 
duced hours of work and tended to raise the standard 
of living in all civilized countries (see Industrial Revo- 




/I 




lution). It also led to further developments such as 
gasoline motors and electric light and power. 

Why Steam Can Do Work 
All this was possible because steam has inmense 
explosive power. We might not think so, watching the 
white vapor commonly called steam as it drifts from 
a pot or kettle on the kitchen stove. But this is really 
water vapor, partly condensed into tiny droplets. 


HOW STEAM POWER IS 



1 . When water is heated until it 
boils, every particle (or molecule) 
in the liquid gains tremendously 
speedy motion. Some particles 
escape directly from the surface. 
Others form bubbles and fly free 
when the bubbles rise to the sur- 
face. The escaping molecules 
form the vapor called steam. 


2. In a closed container such as a 
pressure cooker fast-flying mole- 
cules of steam constantly bump 
into each other and the inside 
surface of the container. The 
combined blows from all the 
molecules exert pressure If the 
steam is led from the container 
through a pipe, it will exert pres- 
sure wherever the pipe leads. 


CREATED AND PUT TO WORK 



3 A hoy can use his breath to blow a pea or a bean c,f^h is 

shooter or bean blower. 4 If steam is admitted to a cylinder 

closed at the ends, its pressure can drive a disk (or ptston) a s 
cylinder 5 If steam pressure is applied, first *0 0 ^®. ? . cvlm- 
other, of the piston, the piston will move back and - nomied 

der. This back-and-forth (or reciprocating) motion may 0 p 
through a piston rod to drive machinery. 



6 Wind can give 
power by driving a 
windmill. 7 Steam 
can be harnessed 
similarly by using 
vanes in a cylinder. 
An engine built on 
this plan IS called 
a steam turbine. It 
gives rotary motion. 
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“Working steam” is invisible, like air; and it can 
expand with almost explosive force. 

Steam has this expansive power because it is made 
up of fast-flying water molecules. Each molecule has 
gained speed enough from being heated to break loose 
from water and fly about freely. If it could move 
without striking ansrthing, it might travel the better 
part of a mile in a second. Actually, steam particles 
do bump into each other, millions of times a second, 
and tend to spread apart at terrific speed. 

If steam is held in a closed container, the blows 
from billions of particles add up to pressure upon 
the wmlls of the container. This pressure can be made 
to give power, as shown in the diagrams on these 
pages. It can be used against a piston to give recipro- 
cating (back-and-forth) motion or in a turbine to give 
rotary motion. 

Different Kinds of Boilers 

Every steam engine needs a boiler to make steam 
from water. In order to generate steam fast enough 
to supply the engine, most boilers have tubes, either 
fire tubes or water tubes. These provide a large area of 
heating surface. 

Early boilers and engines had to change about 30 
pounds of water to steam every hour to supply one 
horsepower. Modern types do better, although effi- 
ciency varies widely according to type. Fuel consump- 
tion can be reduced by preheating water, and perhaps 
air for the fire, with heat from exhaust steam. 

Considerable advantage is obtained from superheat. 
Since increased temperature is needed to produce 
steam when the overlying pressure is high, early boil- 
ers could barely keep high-pressure steam saturated — 
that is, free from condensed water vapor — as it ex- 
panded and cooled while working through the engine. 
By passing steam through tubes surroimded by fire, 
it can be superheated several hundred degrees. Then 
its expansion while working the engine will not cause 
condensation and loss of powmr. Superheat gave Amer- 
ican locomotives about one third more power for the 
same weight and helped other types similarly. 

Since most wmter contains minerals wffiich form scale 
in or around boiler tubes, a water purifier may be 
needed. A boiler also needs an injector of some kind 


IMPORTANT KINDS OF BOILERS 




Steam boilers have many tubes to increase the area where fire 
can heat water. In the type of boiler shown above, the tubes 
carry hot ^ases from the fire through the water to the smoke- 
stack. This arrangement is called a fire-tube {Scotch) boiler. 



In this type of water-tube boiler, the tubes hold water and the 
hot gases pass around them. This arrangement provides intense 
heating and generates high-pressure steam quickly. The steam 
also passes through the coils of a superheater. This increases 
its energy, as explained in the article. 


HOW STEAM GIVES POWER TO A RAILROAD LOCOMOTIVE 



^orumon reciprocating engine • 
usps steam locomotive. Steam is 

hers power in the parts shown 

et mounted in a metal jack- 

sine ^•'iving wheels. An inlet 

steam from the boiler to a 
sfeom chest. From the chest 
steam eaters a cylinder through 
openings called ports. 



side the cylinder are a disklike piston 
) and a piston rod (B). lnside_ the 
:am chest is a double-ended piston 
ae” of valve (C). A valve stem (D) can 
ift the ends of the valve from side to 
le past the ports. Here the valve js ad- 
itting steam to the left si^e of the pis- 
u through port (E). 
piston and piston rod to the right. 



here has drawn the valve stem and valve 
to the right. Now steam passes through 
port (F) and starts driving the piston to 
the left. Meanwhile the valve shift lets 
the steam already at the left of the piston 
escape through port (E) and an exhaust 
port (G) to the smokestack. 



THE WORKING PARTS OF A STEAM LOCOMOTIVE 

The diagram below shows the parts of a locomotive which apply steam power to turn the wheels and other parts which shift 
the valves. The various actions can be followed by tracing one step at a time. The most important parts are shown more 
strongly than others. They are also identified by letters which will be used throughout the explanations. (Some parts have 
been identified and given letters in diagrams on a previous page.) 



HOW STEAM POWER TURNS THE WHEELS 



For simplicity, only essential parts are shown above. At the 
left is a cut-open cylinder with a piston (A) and piston rod (B). 
Steam is entering at the left and driving the piston and piston 
rod to the right. The rod passes the motion through a crosshead 
(H) and a driving (or main) rod (I) to a pivot called a crankpin 
(J) on one spoke (K) of a driving wheel. The spoke acts as a 
crank to turn the wheel. 



Here the piston is at the right-hand end of its stroke. At that 
moment, the driving rod is on dead center, in line with the 
piston rod. In this position it cannot turn the wheel. But the 
motion of the locomotive will take the rod past dead center, 
and it can start turning the wheel once more. At about this 
instant the valve shifts and admits steam to the right-hand 
side of the piston to supply power. 



Here steam in the right-hand side of the cylinder is driving 
the oiston to the left. The motion is passed on through the 
connecting parts to turn the wheel as shown. Thus the recipro- 
cahna (back-and-forth) motion of the piston is turned into 
ToioTij motion of the wheel by the crank action of spoke (K) 
and the wheel helps to roll the engine forward. 


HOW GEARING SHIFTS THE VALVES 



For simplicity in this diagram the valve is shown in jine with 
the driving wheel. Several parts are indicated as a single rofl 
(dotted lines) to avoid complication in showing the essential 
action of valve shining. The shifting starts from fh® 
of an eccentric crank (L). The crank is fastened rigidly througn 
the crankpin to the spoke (K), and it remains at the same 
angle with the spoke as it rotates. 



Valve shifting can best be understood by to 

gram with the one above. There the spoke (K) was 
the right, and the eccentric crank had shifted the . 

left. This admitted steam to the left side of -re 

the piston, main rod, and the crankpin end of the cran 
at the extreme right. The crank is drawing the 

right, ready to admit steam to that end of the cyima 



Here the crankpin end of the eccentric crank has been 
almost halfway to the left again. But the other en . 
about at the extreme right. Therefore the valve still aa 
steam to the right-hand end of the cylinder. Thus s . 
supplied during a large part of the stroke, ®yen tno g 
wheel and the crank are turning constantly* 
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HOW VALVE GEARING CAN RUN AN ENGINE IN REVERSE 

thp common Walschaert type of gearing, the valve stem is moved by a radius rod (M) attached.' to a sliding block (N) in a r^ 
l^s/?;X(OrThe linkisrB?ked on pivot (P) by a rod from the eccentric cra^ (L), and this rocking 
i^^d out. The rod and block can be moved up or down on the link by linkage (Q) to drive the engine forward or backward. 



Here the gear is set for forward motion. Steam has been ad- 
mitted at the left, and it has driven the piston halfway to the 
right. Later the admission of steam 

on preceding pages; and the alternating admissions will keep the 
wheel turning forward. The rod and the block are down. 



Here the engine has been stopped after tunning toward. To 

start it running backward (in reverse) steain ““st 

the right side of the piston. This is done by the radius 

rod and block up with the linkage (Q). 

the block to the right, and draws the valve ston .arnf 

the block. Now steam will be admitted at the right, when the 

engine is started again. This will draw the bottom 

to the left and start the engine running in reverse. The revere 

ing action is completed by reversing the 

valve-shifting mechanism, as shown at the rigni. 

to force water in against back pressure from the 
steam. Finally, every boiler needs a wafer gauge, to 
warn when water falls below a safe level, ^ 
safety valve. This usually has a spring which holds 
a valve closed tightly against normal steam pressure. 
If pressure rises unduly, it forces the valve open, 
releasing steam and relieving the excess pressure. 

Modern boilers and en^nes use steam pressures of 
hundreds, or even thousands, of pounds to the square 
inch. Railroad locomotives and low-speed ship en- 
gines commonly use pressures from 250 pounds up- 
ward. Large turbines, such as those in electric-power 


Worp io how valve motion is reversed. When the block was 
down the valve moved with the eccentric rod. When the block 
the valve and rod move in oPfiosile directions. Tins re- 
verse’s the adtossion of steam and runs the locomotive backward. 

generating stations, use pressures of from 1,400 to 

2,000 pounds or more. 

Reciprocating Engines and Turbines 
The steam turbine is far more efficient than the 
reciprocating engine, and it is preferred for most 
services today. Because of its importance in modern 
use, it is described in a separate article (see Tur- 
bine). The illustrations in this article show how 
steam is used in the most commonly seen type of 
reciprocating engine, the railroad locomotive. 

Turbines have many advantages over reciprocating 
engines. One is that they operate continuously 


I 

I 

a 


TAN SAVE STEAM WITH “CUT OFF” 

HOW VALVE GEARING CAN the engine develops maximuto. power. But usually 

If steam is admitted to each side of the cylinder throughout ea^h^sUoke, power is the reversing link and 

this is needed only for starting and “P heavy ^ ^ * 

attached parts can be set to cylinder expands to complete the stroke. 








mnl* block and radius rod are at the t’Pttom of the Unk 

^5 the link rocks over space (R). The vato m strokes, 
distance, well past each port, and admits steam for tnii siro 


Were the block has been pulled up part-way on the link and 
« oViortened distance (S). The vive works closer to 
Sfch port and cut^ off admission of steam early in each stroke. 
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FUNCTION OF THE LAP-AND-LEAD LEVER 



For quick pickup, an engine needs “lead” — that is, valve shifting a little 
ahead of piston movement. The lap-and-lead lever (T) does this. The dia- 
gram shows the action when the wheel is almost “dead center forward,” and 
the piston approaches change of movement at the left. The eccentric crank is 
not quite ready to shift the valve. But the lever, driven by the crosshead, 
is almost completely to the left and has started the shift, giving “lead.” 


in one direction, instead of having to check and 
reverse their motion. They deliver directly the 
rotary motion which is wanted for most services. 
Because of greater efficiency, they are more compact 
than reciprocating engines delivering the same amount 
of power, and they need less space. 

One disadvantage of turbines is that they must 
operate at high speed. This must be reduced by 
separate devices for low speed or for a range of speeds 
from low to high. Reducing can be done by gearing 
or by using the turbine to generate electricity and 
using the electricity in motors. These devices must 
also be used (or a separate turbine must be provided) 
if reverse motion is needed. 

Early History of the Steam Engine 

The first attempt to make practical use of steam 
seems to have been made by Hero of Alexandria in 
ancient times. His devices, however, were merely 
toys. (For a picture of one, see Jet Propulsion.) The 
first serious efforts to harness steam power were made 
in Britain in the 17th and 18th centuries when it 
became necessary to pump flood waters from deep 
coal mines. 

In 1698 Thomas Savery made a practical steam 
pump by using steam to create a vacuum in a closed 
vessel and letting the vacuum “suck up” water. 
Denis Papin devised several modifications (including 
a safety valve and a piston to separate the steam and 
the water in the vessel). 

In 1715 Thomas Newcomen used steam to raise a 
piston in a vertical cylinder. Then the steam was con- 
densed, producing a vacuum; and pressure from the 
outside air forced the piston down. The piston was 
connected to work a pump. (For a diagram, see Watt.) 
According to tradition, an ingenious boy valve tender, 
Humphrey Potter, rigged cords to shift the valves as 
the piston moved and thus invented the first valve gear. 

All these devices wasted steam because condensation 
in the working vessel cooled it, and considerable steam 
was used in reheating before the devices would make 
another stroke. And the time spent in reheating made 
the engine too slow for anything but a pump. Late in 
the 18th century, James Watt of Glasgow overcame 
these defects by using steam on each side of the piston 
and condensing exhaust steam in a separate vessel. 

The details of his invention are given in a separate 
article (see Watt). In effect, however, he created the 


first engine which would give a steady flow ol 
power at a reasonable cost. This achievement 
brought into being the Machine Age. 
Developments and Improvements 
In 1807 Robert Fulton used one of Watt’s 
engines successfully to drive a steamboat 
(see Fulton) . But the engines were too heavy 
and slow for land transportation. In 1829 
George and Robert Stephenson overcame this 
handicap in their locomotive Rocket. They 
used high-pressure steam and turned the ex- 
haust up the smokestack (as others had) 
to create draft and keep the fire hot enough 
to maintain the needed pressure. They also 
built a fire-tube boiler to give the necessary heating 
surface (see Locomotive; Stephenson). 

In 1845 John McNaught produced a successful 
compound engine. It used part of the force from 
high-pressure steam in a high-pressure cylinder, and 
the rest in a low-pressure cyhnder. In 1874 A. C. 
Kirk added a third cylinder, giving triple expansion. 

In 1862 Randolph Elder used Bessemer steel to make 
a Scotch (marine) fire-tube boiler. These changes 
made steamships more economical to run than sail- 
ing vessels. The first water-tube boiler came in 1894. 

A few years later Dr. Wilhelm Schmidt of Germny 
developed superheat. 

Development of the turbine was slow because high- 
quality steel and fine workmanship were not available 
until nearly 1900. In 1897 Sir Charles Parsons intro- 
duced a successful design in his steamship Turbinia. 
From then on, use of turbines grew rapidly. 

Steel. The word “steel” refers to metal refined 
from iron and then alloyed with various other chem- 
ical elements. Generally speaking, there are two 
grades of steel: plain steels and alloy steels. (See also 
Iron and Steel; Alloys.) 

Stephen, KIng of England (10977-1154). The 
period of worst misgovernment in English h’story 
was the 19-year reign of Stephen, grandson of William 
the Conqueror. A prolonged contest for the throne 
resulted in virtual anarchy. 

Stephen’s predecessor, Henry I, made the barons | 
accept as his successor his daughter Matilda, widow 
of the German emperor Henry V. After he died, hov 
ever, the barons chose as king the easy-going Step en i 
of Blois, son of Henry’s sister Adele. Matilda, how 
ever, fought for her right. Her husband, ' 

Anjou, made good her claim to Normandy. > 

died, their son Henry carried on the contest. Iina y i 
in 1153 Stephen, -vveary of the fight and saddene y i 
the death of his son Eustace, accepted the trea y ^ 
Wallingford, which provided that Henry was to su 
^ceed. Stephen died the next year. .j. 

Meanwhile the country had fallen into anarchy, 
less (adulterine) castles sprang up 
the owners lived by plundering the land and its m 
itants. Beset as Stephen was with his strugg c 
the crown, he did nothing to suppress these 
It took strong effort by his successor, ' 

restore order. (See Henry, Kings of England.) 
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Stephens, Alexander Hajulton (1812-1883). 
Second only to Jefferson Davis among the states- 
men of the Confederate States of America was 
Alexander H. Stephens, the vice-president of the Con- 
federacy. He Tras a native of Georgia and rose to 
leadership despite a long fight with ill health and 
poverty. Like Davis, he had gained his experience 
in the United States Congress, where he served from 
1843 to 1859. He resigned then because he “saw that 
there was bound to be a smash-up on the road and 
resolved to jump off at the first station.” 

Like Davis, Stephens opposed secession, making 
a speech against it before the Georgia legislature in 
November 1860 and voting against it in the Mil- 
ledgeville convention in January 1861. Wlien he 
was overruled in the convention, however, he cast 
his lot with the South. The next month he was 
elected vice-president of the Confederacy. 

During the war he frequently opposed the e.xercise 
of extensive war powers by President Davis, though 
he had been one of the first to declare that slavery, 
not states’ rights, was the cause of the war. 

At the close of the war Stephens headed the Con- 
federate conunission which met President Lincoln 
and Secretary Seward at Hampton Roads, in Feb- 
ruary 1865, to confer on the terms of peace. He was 
later imprisoned for six months in Fort Warren, 
Boston Harbor, but was released upon taking the oath 
of allegiance to the United States. His devotion to the 
rights of the Negro won for him election to the United 
States Senate in 1866, but his participation in the 
war barred him from taking his seat. 

Then for several years Stephens devoted his ener- 
gies to the writing of his book, ‘A Constitutional View 
of the War between the States’. In it he set forth the 
Southern position on the doctrines of state sovereignty 
and secession. For a long time this book was generally 
regarded as the ablest presentation of the Southern 
point of view. In 1873 he was finally allowed to take 
a seat in the House of Representatives. There he 
served imtil 1882 when he resigned to become gov- 
ernor of Georgia. He had one of the finest charac- 
ters and was one of the most independent thinkers 
produced by the Old South. 

Stephenson, George (1781-1848). Few great 
inventors had as humble a beginning as Stephenson. 
His father, whose earnings never exceeded 12 shillings 
a week, was fireman of a colliery pumping engine in 
the Wretched mining village of Wylam, near New- 
castle, England. The home of his parents and their six 
children was one room in a cottage near the pit mouth 
^ cottage which also sheltered three other famifies. 
School was not to be thought of; bread was not 
always to be had in sufficient quantity. In this grimy 
J^llage he spent his babyhood; childhood saw him 
helow ground. At 14 he was promoted to be his 
other’s assistant at a shilling a day. At 21 he hiin- 
^clf Was an engine man at two shillings, with his 
ather under him as a fireman. 

Eager to add to Iris knowledge of engines and 
^ Cam, Stephenson at 18 entered a night school, leam- 


STEREOPTICON 

ing at the age of 19 to write his own name. His eve- 
nings and week ends were always full of work and 
study, and his self-improvement brought him steady 
promotion. At 31 he was “engine-wright” (builder 
and erector of stationary engines) at Killingworth 
Colliery, or coal mine, and earning 8500 a year — a 
good salary then — and he sent his son Robert, bom 
1803, to school. He invented a miner’s safety lamp; 
but his great ambition was to build a practical steam 
locomotive for use in mines. 

The locomotives produced by Trevithick, Hedley, 
and others had a serious defect. They could not develop 
full power because the driving wheels sUpped on the 
uneven tracks of the day. Stephenson attached each 
wheel to the body of the locomotive by means of a 
cylinder-and-piston device. This was supplied with a 
cushion of steam from the boiler and kept the wheel 
pressed tight to the tracks at all times. His second 
engine, built with this device in 1815, was completely 
successful and made him famous. He became a con- 
sulting engineer for railroads. 

On Sept. 27, 1825, one of his engines, called “Ac- 
tive” (later renamed “Locomotion”), opened passen- 
ger service on the Stockton and Darhngton Railway. 
But it was slow; and later, w'hen Stephenson w^as given 
charge of construction for the new Liverpool and Man- 
chester Railw'ay, he persuaded the directors to offer 
a prize of 82,500 for a locomotive with speed and 
power enough to give good passenger service. 

For the trials, held at Rainhill in October 1829, 
Stephenson let his son Robert build a new type of 
locomotive with a multitubular boiler. This locomotive, 
named the “Rocket,” won the prize, even though 
another was faster, because the “Rocket” was the only 
locomotive sturdy enough for continued running. 
(For a picture of the “Rocket,” see Locomotive.) 

Thereafter Stephenson gradually turned over his 
business to Robert, who soon became a w’ell-known 
locomotive builder and civil engineer. Among his en- 
gineering triumphs w^ere the tubular iron bridge across 
Menai Strait and the Victoria Bridge at Montreal. 
George Stephenson died in 1848, Robert in 1859. 
StereoP'TICON. In the 17th century a certain 
learned Dane show'ed in Lyons, France, illuminated 
pictures projected on the w'all by a marvelous lan- 
tern. Some people imagined that it must have drawn 
its strange power from supernatural sources. Yet 
that old “magic lantern” was a rather simple toy 
compared to the complex apparatus used today for 
throwing enlarged images on the screens at public 
lectures and for projecting moving pictures. 

The principle, how'ever, is the same in all “pro- 
jection apparatus,” as such instruments are called. 
The light passes through a set of large condensing 
lenses, which gather up the rays and distribute them 
equally over the transparent image on the slide. 
After passing through the slide, the beam of light, 
which is now carrying the image, concentrates upon 
the smaller objective lenses. These focus the image 
and project it upon the white screen where it becomes 
■\risifale. ()8ee Lens; Light.) 
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STEREOPTICON 


The slide consists of a piece of glass on which may 
be lettering, or images painted in transparent colors, 
or (more often) plain or colored photographs which 
are exactly lilce the ordinary photograph except that 
the gelatine film is supported on glass instead of on 
paper. In the case of moving pictures, a large num- 
ber of small photographs, contained on a long roll of 
flexible film, pass in rapid succession behind the ob- 
jective lenses (see Motion Pictures). 

HOW PICTURES ARE THROWN 



The vivid light from the arc (A) is caught by the condensing lenses (B), between which is a water 
cell (C) which cuts ofi the intense heat from the arc. These lenses focus the light through the 
transparent picture slide (D), then the brilliantly lighted image is caught by the double-objective 
lens (E) and focused on the screen (F), The whole device works like a giant camera, in which 
the lens “photographs” the image of the slide upon the back of the camera, the room or theater 

playing the part of the camera box. 

To protect the slide or film from the intense heat 
generated by the light, a water cell is usually placed 
between the condensing lenses. The light, placed 
in a box known as the lamp house, must be brilliant 
and steady. In the early days operators used an 
acetylene gas flame, a Welsbach mantle, and even a 
double or triple flame kerosene burner. Limelight 
was an improvement. But the brightest of all was the 
electric arc. Another device is special nitrogen-filled 
tungsten lamps, of 400 to 1,000 watts. These 
can be run from the ordinary 110-volt electric 
circuits of the home. 

The name “ stereop- 
ticon” is sometimes 
applied to a double 
lantern with the two 
objectives arranged to 
focus on the same spot, 
so that one view may 
fade into another, or a 
snow or rain effect may 
be super-imposed on a 
clear landscape. 

There are several 
types of instruments 
for projecting on a 
screen images of non- 
transparent or opaque 
objects. In one of the 


PROJECTING IMAGES OF OPAQUE OBJECTS 



to%w?on '"tich are not transparent can be 

upon the object <B). and the refle^effi 


simplest of these, the “balopticon,” the opaque object 
is intensely illuminated by two lights, each similar to 
the stereopticon light. The light rays are then 
reflected back through lenses to the screen. 

It is easier to understand the principles of projec- 
tion apparatus if we compare them to photographic 
processes. In this case the darkened lecture hall 
takes the place of the camera. The objective lenses 
of the projector, just like the camera lenses, aju 


focused upon the transparent sh'de or upon the bril- 
liantly lighted opaque object, and project its image 
upon the screen, which corresponds to the photo- 
graphic plate or film (see Photography). 
Stereoscope. Of what use is it to us to have 
two eyes instead of one? Perhaps you thinlr that 
both eyes see the same object in the same way, but 
such is not the case. The right eye sees more of the 
right side of an object, the left eye more of the left 
ON SCREENS side, as you may 

p p observe by looking 
at an object with 
one eye closed, then 
the other. The 
bram puts these 
two images togeth- 
er and sees them 
as one (bmoculai 
vision). Thus ve 
get our impressions 
of depth, solidity, 
or relief. 

The ordinary camera has only one “eye” or lens— 
consequently its photographs appear flat. The prin- 
ciple of the stereoscopic picture is the same as that of 
the eyes, for it presents two images taken through 
two lenses. Two photographs of an object or scene 
are taken simultaneously by a “stereoscopic” cam- 
era, so arranged that one lens photographs it from 
an angle slightly to the right and the other from an 
angle to the left. These photographs (stereographs) 
are then mounted side by side on a card. 

The stereoscope itself is an instrument with a similar 

pair of lenses for view- 
ing such photographs. 
The two images are 
blended by the brain 
so that we see a sin- 
gle picture, in which 
every part stands out 
solid with lifelike 
effect. 

The principle of the 
stereoscope (from the 
Greek words slereos, 
“solid,” and skopein, 
“to see”) is used m 
binocular (“double- 
eyed”) field glasses 
and in opera glasses. 

also bi- 


by the large objective leaT(C) tipoi the ^^0 

nocular microscopes and telescopes, and motion pic- 
ture films based on the same principle (see Motion 
Pictures). Stereoscopes are modem inventions, t ® 
first instrument of the kind having been devised by 
Sm Charles Wheatstone (1802-1875), English physi- 
cist and inventor, in 1832. The open form of sterw- 
scope, which is now commonly used, was devised y 
Oliver Wendell Holmes, the American essayist an 
poet, and perfected according to his plans. 
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Stereotyping. Large daily papers are printed 
with rotary presses which use curved plates. These 
plates must be made verj"^ rapidly. To produce them 
from flat forms containing type and halftones, the 
process called stereotyping is used. A large sheet of 
heatproof papier-mache, rubber, or plastic is pressed 
down hard on the form to make a mold of its surface. 
This is called a matrix or mat. It goes into a caster 
which curves the mat to a half cyUnder. Molten tj^'pe 
metal pours in between the face of the mat and the 
core of the caster, producing a thin, curved plate 
called a stereotype. Each press cylinder carries two 
stereotypes around its circumference, representing two 
pages of the paper. Sets of two can be spaced along 
the entire length of the cyhnder. 

Many stereot3T3es can be made from the same mat 
or portion of a mat, and they can be made flat for 
flat-bed presses as well as curved. Ready-made new's 
“fillers” and syndicate features are supplied in this 
way to country new^spapers. Excellent printing re- 
sults are obtained with modem stereotjT^es, and be- 
cause they are cheaper than electrot5T3es they are 
gaining ground in the book and magazine fleld. (See 
also Electrotyping; Newspapers; Printing.) 


STEVENSON 

Steuben, Fbedeeic William Augustus (1730- 
1794). Baron von Steuben was a brave German soldier 
who came to America during the Revolutionary War 
to aid the colonial forces. Steuben was bom Sept. 
17, 1730, in Magdeburg, Germany. He began his mili- 
tary career as an ofiicer when he was only 17 years 
old, and he had served in two great European wars 
before he came to America. As he had been an ofiicer 
under Frederick the Great of Prassia, the greatest 
general of the time, he was of inestimable value to 
the colonists in training their troops, even though he 
spoke no English. 

During the dark days of Valley Forge he turned 
Washington’s body of raw recmits into an efficient 
wmll-trained army. He was next sent to the South 
to “collect, organize, and discipline” recruits, a task 
he carried out with rare efficiency. 

After the war he spent the rest of his life in Amer- 
ica. New York, Virginia, Pennsylvania, and New 
Jersey gave him grants of land for his services during 
the war, and Congress passed a vote of thanks, gave 
him a gold-hilted sword, and later granted him a pen- 
sion of $2,500 a year. He died Nov. 28, 1794, at his 
estate in what is now Utica, N.Y, 


STOUT-HEARTED “R. 

CTEVENSON, Robert Louis (1850-1894). The his- 
tory of English literature records no braver 
story than the life and work of the happy and gifted 
storyteller, poet, and essayist 
Robert Louis Stevenson. Born 
Nov. 13, 1850, in Edinburgh, 

Scotland, he spent much of his 
childhood in bed, alwaj'^s ill 
with lung trouble. He died at 
the early age of 44. For 20 
years, while waging one long 
fight with death, he produced 
an enormous quantity of wmrk 
of enduring quality. He did 
not permit constant pain and 
overpowering weakness to 
affect his gaiety or his imagi- 
native wMting. 

In his autobiographical po- 
ems ‘A Child’s Garden of 
lerses’ Stevenson show's how, 
shut away from ordinary child- 
’sh pleasures, he created a 
n-onderful world of romance 
of the simplest things. 

bed was “the pleasant 
land of 


ROBERT LOUIS STEVENSON 


counterpane,” not a 
neariness. His mother read 
0 him the stories w'hich he 
‘oved to hear, and his devoted Scottish nurse Alison 
.^ningham kept him alive by her constant care.^ 

No regular schoolwork was possible in Ms child- 
ood. He lived much of the time in a beautiful coun- 
0 home or took journeys with Ms father, a civil en- 



L. S .” — Teller of Tales 

gineer, inspecting lighthouses and harbors about the 
wild coast. His mind became filled with images of 
mountain, moor, and seagirt isles. 

When he grew older, he was 
able to take courses in Edin- 
burgh University and to study 
engineering and law. With his 
frail health, however, he could 
not carry on Ms father’s busi- 
ness of engineering or practice 
law. Writing was the only 
work left open to him. 
Becoming a Writer 
He spent several years w'an- 
dering through France, Ger- 
many, and Scotland for his 
health. Records of these jour- 
neys were given to the read- 
ing public in ‘An Inland Voy- 
age’ in 1878 and ‘Travels with 
a Donkey’ in 1879. Readers 
were charmed by Stevenson’s 
delightful conversational man- 
ner and by the graceful flow 
of his style. They did not 
realize how hard a schooling 
he had given himself in the art 
of writing. In 1887 he wrote in 
a letter, “I imagine nobody 
had ev'er such pains to learn a trade as I had, but I 
slogged at it day m and day out; and I frankly believe 
(thanks to my dire industry) I have done more with 
smaller gifts than almost any man of letters in the 
world.” Only art, not work, shows in his writing. 


STEVENSON 
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billy BON^ T S the " ^ ^ ^ ^ SP OT’ 



This scene in the Admiral Benbow Tavern marks the start of ‘Treasure Island’ Stevenson’s best-known storj. 


Blind Pew has 

>iana', oieveusuii & ucai-xv^aa/w** "^a„»c tPiror. 

pifth^" WMinrsVmbXiSto"my Bonis’¥ ha^ makes off while young Hawkins looks on, amazed at the old seaman terr 

Osbourne, who nursed him back to health. 
they were married, and Stevenson returned wi i 

' . ^ .1 ^ +ivoir wfire 


All his life he labored for perfection in his writing. 
With the publication of his first long tale, ‘Treasure 
Island’, in 1883, Stevenson became widely popular. 
He wrote many essays, poems, and short stories, and 
then in 1886 another absorbing story of adventure, 
‘Kidnapped’. Stevenson did not concern himself with 
the problems of life and society, the mysteries of 
thought and conduct into which George Eliot and 
Thomas Hardy and other realists of the 19th century 
delved so deeply. He returned to the pure romanti- 
cism of Scott — the love of a story for its own sake, the 
delight in adventure, the spirit of eternal youth. 

The great romance of Stevenson’s life began in 
France in 1876, when he met Mrs. Fanny de Grift 
Osbourne. Stevenson knew immediately that she was 
the one woman for him. But there were many diffi- 
culties. She returned to her home in San Francisco 
and Stevenson, hearing that she was ill, decided to 
follow her. He crossed the Atlantic in the steerage 
and the continent in an immigrant train. The ex- 
perience gave him material for several books but, 
together with the hard times he suffered in San 
Francisco, nearly killed him. He developed tubercu- 
losis and would have died had it not been for Mrs. 


KllVxjr A TirarP 

wife and stepchildren to Scotlanc^ where t 


welcomed into his father’s home. The stepson, 
Osbourne, collaborated with Stevensoii in some o 
stories and later won considerable distinc ion 
writer on his own account. 

+V>o spvere climaic 

! to 


Stevenson could not stand the severe climate 


Scotland and so for years he. wandered from p a 
place in search of a climate where he mig > 
work. After an extended South Sea Island 
settled at last with his family in one of t le , , 
Islands (Upolu) in the South Pacific, where e 
a large estate. Here he enjoyed fairly goo 
He took a great interest in Samoan . ii-nla’' 

beloved by the natives, who called him 
(teller of tales). The end of his brave 
quite suddenly on December 3, 1894. Wi' o 
gaily on the veranda of his house at Vailima 
a stroke of apoplexy and died within a few ^ 

natives carried his body to Mount Vaea, c 
path to the summit with their knives and ax • 
they buried 'him and there he lies today m 
swept solitude overlooking the Pacific, 
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of his brave verses 

for an epitaph: 

Under the wide and 
starrj' sky, 

Dig the grave and let 
me lie. 

Glad did I live, and 
gladly die. 

And I laid me down 
with a will. 

This be the verse you 
grave for me: 

“Here he lies where 
he longed to be. 

Home is the sailor, home 
from the sea. 

And the hunter home 
from the hill.” 

Stevenson’s best- 

known w^orks are: ‘An 

Inland Voyage’ (1878); 

'Travels with a Donkey’ 


SUBMARINE W A R F AR E— S T I C KLE B A CK STYLE 





Small but fierce, the male stickleback will fight to the finish any_ other 
fish that threatens the nest where the female stickleback has laid her 
The male guards the eggs until the young are hatched. The 
species shown here is the threespine stickleback. 


eggs. 


age to eggs and the 
young of other larger 
fish. Its appetite is enor- 
mous. A small stickle- 
back in an aquarium 
has been known to de- 
vour 75 newly hatched 
minnows, each about 
one quarter of an inch 
long, in five hours’ 
time. If two stickle- 
backs are placed in an 
aquarium, they will 
fight until one or the 
other becomes master. 
For these reasons it is 
not wise to include 
sticklebacks among the 
fish in an aquarium. 


(1879); ‘VirginibusPuerisque’ (1881); ‘Familiar Studies of 
Men and Books’ (1882); ‘New' Arabian Nights’ (1882); 
‘The Silverado Squatters’ (1883); ‘A Child’s Garden of 
Verses’ (1885); ‘Prince Otto’ (1885); ‘The Strange Case of 
Dr. JekyU and Mr. Hyde’ (1886); ‘Kidnapped’ (1886); 
‘The Merry Men and Other Tales’ including ‘Markheim’ 
and ‘IVillo’ the MiU’ (1887); ‘Underwoods’ (1887); 
‘Memories and Portraits’ (1887); ‘The Wrong Box’ 
(1888); ‘The Master of Ballantrae’ (1889); ‘The Wrecker’ 
(1892); ‘The Ebb Tide’ (1893); ‘Catriona’ (1893); ‘David 
Balfour’ (1893) ; ‘Weir of Hermiston’ (unfinished). 

Stickleback. Ounce for 
ounce, this small fish is as full 
of fight as any fish in the salt 
or fresh w'ater w'here it lives. 

The male is especially full of 
fight during the mating season. 

It will duel to the death any 
other fish that invades the 
place W'here the stickleback 
plans to build a nest. Sharp, 
thomlike spines on its back are 
the stickleback’s w'eapons and 
give the fish its name. 

The male builds a tunnel- 
shaped nest, binding bits of 
Water w'eeds and roots together 
with a tough, white thread 
which it produces from an in- 
ternal gland as a spider does 
^ W'eb. After several female 
sticklebacks fill the nest with 
<^ggs, the male enters it and 
stands guard. Although the 
hesh-w'ater stickleback is us- 
ually no more than three or 
jour inches long, it will not 
hesitate to attack a marauding 
fish several times its own size. 

Ocean sticklebacks sometimes 
grow to be seven inches long. 

The stickleback is itself a 
Marauder and does great dam- 


having fun on stilts 





These American boys probably think stilts were de- 
SnedSy for amusement. But they w^e ong:- 
n^y made for crossing streams and marshes. 


Sticklebacks are found throughout the north tem- 
perate zone, along seacoasts as well as in freshwater 
streams. They live for only about three years. They 
are generallj' identified by the number of spines on 
their backs. Each species, how'ever, varies greatly. 
The brook stickleback {Eucalia inconstans) has five 
spines. It is abundant in small streams in Canada 
and in the United States from New York to Kansas. 
The brook stickleback has an English cousin w'hich 
is sometimes called the “tittlebat.” This species 
was made famous by Charles 
Dickens when Mr. Pickwick 
talks about “the tittlebat” in 
the series of sketches ‘Pickwick 
Papers’. 

The fourspine stickleback 
{Apelles quadracus) is a salt 
water species. In addition to 
spines on the back it has tw'o 
sw'ordlike spines near its front 
fins. The nine-spine stickle- 
back (Pungitius pungitius) is 
found in both North America 
and northern Europe. During 
the mating season the male of 
this species turns almost jet 
black. The sea stickleback 
{Spinachia vulgaris) is armed 
with 15 spines. 

Stilts. Sometimes a child 
gets tired of being small. 
VTien this happens he can in- 
crease his stature to giant 
size and w'alk with big strides 
on a homemade pair of stilts. 
He can start with a pair of 
common clothes poles, if they 
are of good tough wood. All he 
has to do is to fasten on them 
securely some w'ooden blocks 
for footrests. Then he mounts 
his stilts from a porch or a 
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IN “THE VENICE OF THE NORTH” 



In the upper picture we see two of the islands across the mouth 
of lake Malaren. The lower wooded island is the site of a navy 
yard; the upper is Staden, the very heart of Stockholm. In the 
iniddle picture we see a part of Staden, including the great 
rectangle of the Koyal Palace, with the House of Parliament 
to the left. The bottom picture shows the famous Town Hall. 
These air views show how the waterways of Stockholm re- 
semble those of Venice. 


chair, grasping the tops of the poles firmly. He 
finds walking easier than he had expected. With a 
little practise he becomes expert and is able to 
stalk along at good speed or stand stock-still, tower- 
ing over his pigmy playmates. Ready-made stilts of 
smooth hardwood can be bought in sporting-goods 
houses. These are adjustable to various heights. 

Stilts were originally designed for fording rivers 
and crossing marshes. They were used in Europe by 
soldiers as well as civilians. Footrests were often 
five or six feet above the ground. The stilts were 
fastened to the legs below the Icnees. The stilt- 
walker carried a long pole which he used as a cane 
to balance himself or as a prop when he wanted to 
rest, placing it behind him so as to form a tripod. 
Expert stilt-walkers could travel as fast as a horse 
can trot. 

Before the marshes of the Landes in southwest 
France were drained, stilts were considered indispen- 
sable by the shepherds there. They were also much 
used by the townspeople of Namur, Belgium, when the 
rivers were in flood. About 1600 the governor of Na- 
mur promised Archduke Albert a company of soldiers 
that should neither walk nor ride. The soldiers pre- 
sented themselves on stilts. The archduke was so 
pleased with his amphibious troop that he exempted 
Namur from part of its taxes. 

Stockholm, Sweden. The capital of Sweden, 
Stockholm, is called the “Venice of the North” for a 
good reason. The heart of the city is built on thirteen 
small islands in the Nonstrom (North River), a 
stream which joins Lake Malaren to the Baltic Sea. 
Channels of the river twist around the islands, turning 
some of the city’s main streets into waterways. Steam- 
ers, ferries, motorboats and billowing sailboats plow 
the water from quay to quay in the city. Boats serve 
as the city’s taxicabs, busses, and trucks for door-to- 
door delivery by water. Arched stone bridges span the 
waterways at intervals, joining each part of the city. 

Around these islands, the city spreads out over 
rocky cliffs on either side of the river. On the north 
bank of the river are Norrmalm, the modern business 
and theater district, and Ostermalm, a residential 
section. The buildings of Sodermalm, a manufactur- 
ing center, cling to the steep cliffs of the south bank. 
The western portion of the island section is Kungs- 
holmen, an industrial area. 

“City between the Bridges” 

Remnants of medieval days survive on three small 
islands, Staden, Riddarholmen, and Helgeandsholmen. 
They are closely connected, and they form the “city 
between the bridges.” Here Stockholm was founded 
in the 13th century by Birger Jarl. The island was 
provided with a stone fortress to protect the inland 
villages from fierce pirates that plundered the Baltic 
Sea coast. During the Middle Ages, the fortress became 
a thriving port and trading center. Today it is the 
commercial center of the city. 

Staden Island has old gabled houses and narrow 
streets not found in other sections of the city. On 
the north corner of the island facing the water is 
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the Eoyal Palace, built almost 200 j’^ears ago. Cobble- 
stone streets wind up from the palace to the old 
Stortorg (Great Market). Here occurred the famous 
“Stockholm Blood Bath” of 1520. Eighty-two Swed- 
ish noblemen were executed in the market square by 
the Danish King Christian II. 

Close to Staden is Riddarholmen (“nobles’ island”). 
Here stands Riddarholmen Church, Sweden’s temple of 
fame, where most Swedish rulers are buried. The 
building has an openwork iron spire 295 feet high. 

North of Staden is the tiny Island of the Holy 
Spirit, where the House of Parliament stands. The 
two are connected by the Norrbro (North Bridge), 
The bridge continues northward and ends in the 
Gustavus Adolphus Torg (square), in the Norrmalm 
section on the mainland. Here stands an equestrian 
statue of Sweden’s greatest ruler, Gustavus Adolphus. 
Facing this square are the opera house, the Royal 
Theater, and the palace of the crovm prince. 

From Logs to Granite Buildings 

Once Stockholm was a city of log houses, built from 
the great forests around the city. Prom this fact, 
Stockholm (“the isle of the log”) derived its name. 
After six destructive fires, however, the people built 
their capital of granite. 

Today Stockholm is a city of broad streets and uni- 
formly low buildings made of white granite, brick, 
or stone. This gives the city a clean, uncrowded ap- 
pearance. Business houses, homes, and cooperative 
apartments are built in a plain, unadorned style. 
This is Swedish modern architecture, developed in the 
20th century. Sweden’s builders rejected traditional 
styles and turned to simple, modern building designs. 
The most famous building of the modern style is the 
rectangular Town Hall on Kungsholmen, an island 
overlooking Lake Malaren. The hall is built of wine- 
colored brick. 


Summer and Winter in the Capital 
Many islands east of Staden are devoted to parks 
of trees and flower gardens, which bloom vividly in 
commer. Plant life flourishes in the short, growing 
season from May to mid-September because of the 
generous rainfall. 

Citizens enjoy the long, cool summer evenings in 
Ihe parks. Some days in June are over 20 hours long, 
end in July the mean temperature is 62° F. Midsmn- 
^er’s Day (June 24) is celebrated in the parks by 
dencing around Maj (green leaf) poles. Many of 
Sweden’s best resorts are located around Stockholm 
end attract crowds for swimming and yachting. 

Winter brings cold weather that freezes the water- 
j'ays and blankets the capital with snow. Stockholm 
less than 500 miles from the Arctic Circle, but 
^’arm winds from the Gulf Stream temper the 
^’eather. The mean low temperature of 26° is in Feb- 
^ary. Great icebreakers are used to keep the harbor 
®Pen, and parks are provided with ice-skating rmks 
and steep runs for skiing and tobogganing. 


Center of Culture, Industry, and Commerce 
Many learned societies, such as the world-famous 
* ohel Institute, have their headquarters in Stockholm. 


STOCKINGS 

Royal academies of the city give instruction in mu- 
sic, painting, sculpture, architecture, agriculture, and 
science. The Caroline Institute (a medical founda- 
tion) and a municipal university are located here. 

The city’s industry ranks first in the country. 
Stockholm manufactures iron and steel products, pot- 
tery, leather, machinery, porcelain, and textiles. 
Shipbuilding is an important industry, and Stockholm 
has a good harbor which handles 11,000,000 tons of 
commerce yearly. It is first in Sweden in volume of 
imports, and second in exports only to Goteborg. 
Population (1950 census, preliminary), 745,936. 
Stockings. Short stockings, or socks, and long 
stockings which cover the feet and legs made a late ap- 
pearance in man’s wardrobe. Not until the 16th cen- 
tury did women learn to knit so that they could make 
a stretchy seamless stocking out of a single thread. 

The Greeks and Romans thrust their bare feet into 
sandals and left their legs uncovered. “Sock” to the 
Anglo-Saxon meant a low shoe. “Hose ” were leggings 
without feet. The hose were cut from coarse wool or 
leather and seamed like the separate legs of trousers. 
Hose fit the legs loosely. To keep them tight to the 
leg, a strip of cloth or leather called a “cross garter” 
was wound around them. 

In the 13th century, the fit of hose was improved. 
Feet with leather soles were attached. For a while 
people stopped wearing shoes altogether. In the next 
century, people kept the feet on their hose and wore 
shoes over them. The separate legs of the hose were 
joined together and reached to the waist. This fonned 
a pair of well-fitting tights. Men of the nobility .wore 
tights of rich silk or velvet in gaudy colors. Their 
wives wore linen hose under their long skirts. / 

Knitting Made Comfortable Stockings 

The heavy seams in the feet of the hose t^ere un- 
comfortable. The art of knitting, introduced, in the 
15th century (probably from Spain or Italy), 'solved 
this problem. Knitted socks had no seams and were 
very comfortable. By the middle of the 16th century 
European women were knitting w'oolen caps and 'hose. 
Queen Elizabeth I of England wore handknit stockings 
of black silk. A knitting frame was invented at i^his 
time, and stocking manufacture became an importa\nt 
industry {see Knitting Machines). \ 

In the 20th century there was a change in the ma- \ 
terial used for hose. Cotton was used in the United 
States for most manufactured hose until the first 
World War. After the war, skirts became shorter, and 
natural silk and cheaper rayon fibers became popular 
material for women’s stockings. Then nylon, a syn- 
thetic fiber with high elasticity, took the place of silk 
for higher priced stockings. Socks are made of cotton, 
rayon, nylon, and mixtures of the three. Wool socks 
are popular for sports wear. 

“ Full-fashioned ” hose are stockings that fit tightly to 
the leg. Originally these were knit on a flat frame and 
seamed, because it was impossible to shape well-fitting 
hose without a seam. Today, however, seamless 
nylon hose can be shaped during manufacture. They 
will remain “full fashioned” through their lifetime. 
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INVESTING MONEY in STOCKS and BONDS 


OTOCKS AND BONDS. Everj^one who has savings has 
money to invest. The most common form of invest- 
ment is life insurance although it is not always thought 
of as savings. Some people put their sa\’ings in banks, 
some in real estate, and some in stocks and bonds. 

World War I promoted the great American interest 
in securities, as stocks and bonds are called. The 
United States government sold Liberty Bonds to raise 
monej^ for the war effort. People who had never be- 
fore purchased a bond bought Liberty Bonds for pa- 
triotic reasons. For many of these purchasers it was a 
simple step from this investment to putting savings 
in the stocks or bonds of America’s great corpora- 
tions, such as American Telephone and Telegraph, 
Standard Oil, and United States Steel. 

Bonds differ from stocks in one basic respect. A 
bond is an evidence of debt. A bondholder is a cred- 
itor who has lent moneJ^ A stock is an evidence of 
ownership. A stockholder is an owner who has a share 
in the business. Stocks and bonds are issued by cor- 
porations which want to raise money, or capital, to 
carry on a business (see also Corporations). Bonds 
may also be issued by national, state, and local gov- 
ernments, as well as by agencies of governments, such 
V as school boards and water districts. 

\ Buying Bonds as Investments 

V Bonds are usually issued in $500 and $1,000 units. 

' ’ dholder receives a certificate stating the 

)f money loaned, the interest rate paid for 

J i mone}'-, and the date the borrower promises 
he bondholder, or lender. Repayment cancels 
, or debt. (See also Percentage and Interest.) 
t is customarily paid every six months. Some 
ve attached coupons representing each semi- 
iterest payment. On the date specified the 
in be cashed just like a check, 
londs are issued in bearer form — that is, pos- 
3 proof of ownership. Thus they can be 
Dm one person to another. Some bonds, how- 
. be registered. Then the owner’s name is 
ind. Such a bond has to be sent to the issuer 
Fer of title when it is sold. Most registered 
) not have coupons attached. Interest is 
heck. 

issued by the United States government have 

the highest credit rating. They are not secured by a 
pledge of assets or a mortgage. They are, however, 
protected by the full taxing power of the government. 
Similarly, most bonds issued by state and local gov- 
ernments are not secured by specific assets. In some 
cases, states and municipalities issue bonds for which 
specific income is reserved. For example, the tolls 
collected on a turnpike may be pledged to pay the 
interest and principal on turnpike bonds. 

During World War II the United States government 
began issuing savings bonds for as little as $18.75 
for each so-called “E” bond. The purchaser of an E 
bond does not receive interest until he cashes in 
his bond, which he can do at any time after 60 days. 


If he holds the bond to maturity — about ten years — 
he receives $18.75 in payment of his original prin- 
cipal plus $6.25 in interest. This amounts to an 
interest rate of about 3 per cent. This rate is pay- 
able for another ten years if the bond is not cashed 
at maturity. 

\Wien railroads, public utilities, and industrial 
corporations issue bopds, the bonds are often secured 
by a mortgage on specific properties. If the company 
fails to pay interest or principal when due, the bond- 
holder may start legal proceedings to take possession. 
The bondholder does not, however, have a voice in 
the affairs of the corporation. Bonds which are not 
secured by a pledge of assets but merely by the gen- 
eral credit of the corporation are called debentures. 
Most bonds can be redeemed — that is, called before 
they come due. To call bonds, the issuer usually pa3's 
a premium over the price at which the bonds aie 
selling. Companies which have been in financial dif- 
ficulty sometimes issue income bonds. On such bonds 
the interest is payable only when current earnings 
make it possible to do so. 

Common and Preferred Stocks 

Stocks are of two types — common and preferred. 
The preferred stockholder is an owner in the corpoia- 
tion, but with limited rights. He is entitled to divi- 
dends before the common stockholder can share in the 
profits of the company. If the company is liquidated, 
the preferred stock is paid off before the common. 

Dividends on most preferred stocks are fixed and 
cumulative. They do not increase if the company 
prospers. They may, however, be reduced or sus- 
pended if earnings are poor. If they are reduced or 
suspended, they cumulate and are paid when earnings 
improve. Most corporation charters provide that if 
dividends on preferred stocks are suspended foi a 
specified period, the preferred shareholders get voting 
rights in the corporation. Most preferred stocks, like 
bonds, can be called. 

Sometimes preferred stocks or bonds are convertible 
into common stocks. The right to convert is an in- 
ducement to investors who want a fairly certain in- 
come but who also want the chance to share in the 
profits if the company prospers. 

Common stockholders are not entitled to any set 
return on the use of their money. They may, how- 
ever, receive common dividends declared by company 
directors when profits exceed interest charges on bonds 
and payments of preferred dividends. Each common 
stockholder is entitled to his proportionate share of 
these dividends. If the dividend is $1 a share and the 
stockholder owns 100 shares, he receives $100. 

Dividends are sometimes paid in stock as well as in 
cash. A 2 per cent stock dividend would mean two 
extra shares would be given to each holder of 100 
shares. Sometimes companies will split their stocks 
hy giving two, three, or four shares for one. In a 
three-for-one split, the shareholder gets three shares 
for each one held. Although he has more shares now. 
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When an order to buy or sell shares of stock is telephoned to 
me noor of the Stock Exchange, a floor broker goes to the post 


which deals in that particular issue. He completes his “trade” 
with another broker representing some other customer. 


his proportionate interest in the company is un- 
changed. Corporations split stock to attract small 
investors. People seem more inclined to buy ten 
shares of a stock selling for $30 than three shares of a 
stock selling for $100. 

Some companies issue rights to shareholders to sub- 
scribe to stock or other securities at favorable prices — 
often below the market price. Such rights are val- 
nnble and can be sold. American Telephone and 
telegraph often offers rights to its shareholders to 
subscribe to convertible debentures. 

Voting Rights and Par Value 

Most common stocks provide their owners with 
'oting rights to choose the directors of the company. 

0 directors, in turn, choose the officers, called the 
’^dnagement. Each share of common stock has one 
'0 e. Thus a holder of 100 shares has 100 votes. Only 
rarely do corporations issue nonvoting common stocks, 
uch a device enables the management to hold on to 
e voting shares and sell the nonvoting shares to the 
public. In this way ownership of only a small propor- 
^be stock provides control of the company, 
the common shareholder is entitled to receive cora- 
uny earnings reports and he may attend annual 
^ ee mgs where he can ask questions about company 
til practice, however, few stockliolders attend 

y ^uetings. The holder of just a few shares is 
p g to travel long distances to attend meetings, 
to 1 no meeting room would be large enough 

■-uat all the stockholders of a large company. One 


tenth of the shareholders of American Telephone and 
Telegraph would overflow the largest football stadium 
in the United States. Stockholders who do not go to 
meetings often vote by proxy. This means that they 
assign their right to vote in writing to persons usually 
appointed by the management. 

Most stockholders’ meetings are routine but occa- 
sionally a fight for control of the company will break 
out. This happens when a group opposed to the 
present management tries to elect its own board of 
directors, who will then replace the officers. To have 
control requires 51 per cent of the votes. During a 
fight of this kind management and the opposition 
group campaign for votes — proxies — very much as 
candidates do in a political election. A famous proxy 
fight occurred in 1929 when John D. Rockefeller, Jr., 
ousted Robert W. Stewart from the presidency of the 
Standard Oil Company of Indiana. In a similar fight 
in 1954 Robert R. Young, chairman of the Alleghany 
Corporation, an investment company, sought and 
gained control of the New York Central Railroad, 
second largest in the nation. In earlier days struggles 
for control occurred in the marketplace rather than 
through appeals to stockholders for proxies. 

Stocks are registered in the owners’ names and 
dividends are paid by check. When a stock is sold, 
it must be endorsed on the back of the stock certifi- 
cate by the seller. 

Many stocks have a stated value on the certificate, 
such as $1, $5, $25, or $100. This is the face value, 
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or var value. Originally the par value was the amount 
of money, or capital, paid in by the shareholder. It 
represented the assets behind the stock. Today the 
par value does not have a diiect relation to the assets 
of the company or to the maiket value of the shares. 

Therefore some companies issue stock without any 
stated value— “no par” stock. It may be sold_ a,t 
any price while par value stock cannot be sold ini- 
tially for less than its stated value. 

About 6,500,000 people hold shares in publicly 
owned corporations. The most widely held common 
stock is American Telephone and Telegraph. It has 
more than 1,250,000 shareholders. General Motors 
has more than 500,000 shareholders; and Standard Oil 
of New Jersey, more than 250,000. 

The Small Investor and the Stock Exchanges 
Since World War II a new type of security has gained 
acceptance among small investors. This is the mutual 
fund. A mutual fund sells its own stock to investors 
and then invests this capital in the securities of other 
companies, such as railroads. (See Trusts.) 

Mutual funds redeem their shares on demand, the 
investor being entitled to his proportion of the fund’s 
assets. If the stocks, bonds, and cash of the company 
amount to 810,000,000 and there are 1,000,000 shares 
outstanding, then the redemption value is 810. 


at the lowest possible price. To “buy at the market 
means getting the stock immediately at the lowest 
pi ice offered. The procedure in the sale of a security 
is the same. 

The usual unit of trading on an exchange is 100 
shares, a “round lot.” Smaller lots — “odd lots” can 
be bought at a fractionally higher price than round 
lots. In a sale of odd lots, the selling price is frac- 
tionally lower than round lots. 

Securities not listed on exchanges — “unlisted secu- 
rities” — may be traded over-the-counter. In the over- 
the-counter market, the securities dealer may act as 
a principal and buy stock from the investor or sell 
directly to him. Then his profit is in the price he 
charges. Some securities dealers act only as brokers, 
or middlemen, in dealing in unlisted securities. They 
then charge a commission for their services. 

The market value of a stock depends on many 
things: the company’s earnings, prospects, reputation 
of its management, and the state of business. Over the 
years stock prices have tended to fluctuate with busi- 
ness. During periods of good business companies wi 
earn money and pay high dividends. In periods o 
poor business profits and dividends fall. The stocks o 
long successful companies — through good times an 
bad — generally command higher prices than the secu- 
rities of unproven companies. For bonds, the buyer 
considers the securit}'^ behind his loan. The price is 
higher if the bond is a mortgage on valuable proper y- 


To meet the needs of the small investor wno wouiu 
like to buy stock systematically, the New York Stock 
Exchange sponsors a periodic investment plan, in this 
plan, as little as 840 every three months can be in- 
vested in common stock through brokers. 

People would hesitate to invest m securities it 
they could not cash their investments in times of 
need That is what stock exchanges are for— to bring 
buyers and sellers of securities together The first 
organized stock exchange was founded in Pluladelphia 
in 1790. Today the New York Stock Exchange, 
founded two years later, is the ^ nation. 

It accounts for about 85 pei cent 
of all trading on stock exchan^s in the United States. 
?h7nSrto.gest is th. African Stock Eachaoge 
f 1 +Vip Nbw /ork Curb Excbs^ngc. 

Eit an the total b adiog. Other 

aoes iiiu e , ^ inrjftde Boston, San Francisco, 

ChiSJo (Midwest), Ph'Selphia (Philadelphia-Salt, - 

■”oS/»emb«A”<>e in securities on the ii»r 
nf a Stock exchange. Membership, or seats, are lim- 
Ld. For selling or b lying a security for a customei, 
members receive fees,' called brocage. 

Buying and Selling Securities 
To buy a security, a person visits, writes or tele- 
ohones a broker. The buyer gives the broker the name 
of the security he wants and the price he is wilbng 
t pay He then establishes his credff or puts up 
moS'for a purchase. The broker notifies his repre- 
on the floor of the exchange. 

'"ffliie security is selling above the specified price 

the floor broker cannot complete the order until and 
the floor o security is selling at 

'the pricriecHcd, or lower, tie floor broker buya il 





JIany shares of stock were traded the day after the attack on her is written out. Other sales involve Consolidated Edison (ED) 

Pearl Harbor. In the first transaction, 200 shares (2s) of Penn- at $13.75; B. F. Goodrich (GR); Standard Oil of New Jersey (J); 

aylaania Railroad (PA) sold at 820 each (20). If 100 shares are E. I. du Pont (DD); General Mills (GIS); American Telephone 

traded, no number is given; for 1,000 or more shares, the num- and Telegraph (T); and United Aircraft (UR). 


As a guide to the trend of the stock market — 
whether prices are going up or down — various organ- 
izations compile market averages. The most widely 
known is the Dow-Jones average. It is compiled by 
Dow, Jones, and Company, which publishes the Wall 
Street Journal, a daily newspaper devoted to busi- 
ness and finance. The market average that is best 
constructed statistically is that of Standard and 
Poor’s Corporation. The New York Times also com- 
piles an average which is frequently used by market 
analysts. 


Because the New York Stock Exchange is located on 
n all Street, the term “Wall Street” has come to mean 
nance— the issuance, sale, and trading in securities. 
Certain Wall Street terms have become a part of the 
nguage. A “bull” is someone who expects prices to 
^ “bear” expects prices to fall. 

The term “bear” is often associated with short sell- 
In selling short a person sells a stock he does not 
nnn in the expectation of a price decline. He gives 
n purchaser a stock certificate borrowed through a 
‘'oker. Later he will buy the stock to return the 
i borrowed. If he can buy below the price at 

' tVh ™^kes a profit. 

hen stock cannot be borrowed — when no shares 
‘^'’hilable — the bears are said to be “cornered.” 
T famous corner occurred in the fight between 
th*v Edward H. Harriman for control of 

J Northern Pacific Railroad in 1901. Both sides 
diml ' ^^uy shares of the railroad that the stock 
tlia 5 a price just above SlOO a share to more 
it sh Speculators felt it was too high and sold 
'In principals were buying the stock 

hock “shorts” could not borrow the 

hhe shorts sold other securities to cover 
orthern Pacific commitments. Wall Street was 


thrown into a financial panic. Finally the shorts who 
could not get stock were allowed to settle their sales 
for S150 a share. Today the Stock Exchange reserves 
the right to suspend trading in stocks in which the 
supply has become inadequate. This is a safeguard 
against cornerers. 

A well-known Wall Street jingle is associated with 
short selling: 

He who sells what isn’t his’n 
Must buy it back or go to prison. 

Short selling has been blamed for speeding up and 
prolonging stock market declines. It is now strictly 
regulated by stock exchanges and the Securities and 
Exchange Commission to prevent “bearing” the mar- 
ket for profit through manipulation. 

Reading the Financial Page 

Newspapers in many big cities report the prices at 
which listed stocks and bonds sell. Each newspaper 
generally prints the name of the company, the divi- 
dend, the number of shares traded (sales), the high 
price at which the stock sold, the low price, the closing 
price, and the net change for the day’s trading. A 
typical line in a stock table might look like this: 

Stock Div. Sales High Low Close Net Chg. 

XYZ S2 15 38i 36 38 2 

This stock is that of an assumed company — the 
XYZ corporation. Indicated after the name is the 
dividend rate of S2 per year. There were 1,500 shares 
traded — the 00 is omitted. The stock reached a high 
of 38g, sold at a low of 36, and the last price was 38. 
The net change from the closing price of the day 
before was a gain of $2 per share. Sometimes news- 
papers also print the opening prices at which stocks 
were traded and the range — that is, the high and low 
prices for the year. 
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Bonds are also listed by name, together with the 
interest rate and the maturity date. For example: 
XYZ ’62. Bond prices are quoted in points, each 
point equaling $10. Thus a bond which sold for 
$1,025 would be quoted as 102|. Government bonds 
are quoted down to the thirty second of a point in- 
stead of the customary one eighth. The buyer of a 
bond pays the seller the purchase price plus accumu- 
lated interest. Income bonds are traded “flat” — 
without accumulated interest. 

The actual prices paid for over-the-counter stocks 
are not printed because these transactions are pri- 
vate. Dealers supply newspapers with bid and asked 
prices. For example: QR 46-48 means that a dealer is 
bidding $46 for QR stock and will sell for $48 a share. 

To announce prices of securities quickly some stock 
exchanges have ticker services which transmit sales 
prices directly from the trading floor to brokerage 
offices and newspapers. Bond prices are similarly 
transmitted. The most widely used ticker service is 
that of the New York Stock Exchange. 


Protecting the Investor 

Securities can be purchased by borrowing part of 
the purchase price. This is “buying on margin” — 
margm being the amount of money the buyer puts up. 
The rest is supplied by a bank or broker. The per- 
centage of money which can be borrowed on listed 
stocks is regulated by the Federal Reserve Board. The 
lender holds the securities purchased on margin as 
security for the loan. If prices decline, the lender may 
call for more margin or collateral. If the borrower 
cannot supply it, the lender then will sell the stocks. 
Excessive margin buying and forced liquidation were 
big factors in the 1929 stock market^crash. 

To protect investors against abuses, Congress 
passed the Securities Act of 1933 and the Securities 
Exchange Act of 1934. The Securities and Exchange 
Commission is the enforcement agency. Corporations 
must publish all the facts when offering securities for 
sale, including a record of past earnings, the officers’ 
salaries, and the purpose of the financing. Trading on 
registered exchanges and on over-the-counter markets 
is regulated. Investment dealers, who recommend 
securities to investors, must disclose whether they 
have an interest in these securities. Misrepresenta- 
tion, manipulation, and pool operations are punish- 
able by fine and imprisonment. 

The laws do not prevent true speculation — the pur- 
chase of a security in expectation of a profit. They 
do, however, tend to prevent persons with inside or 
special knowledge from taking advantage of others 
who do not have that knowledge. 
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THE STOMACH EMPTY AND FULL 




These two views of the stomach were drawn from X-rays. The 
top picture shows the interior structure of the empty stomach, 
with many folds in the lining. The bottom picture was drawn 
as though the wall of the full stomach were transparent. 

Stomach. In 1752 the French scientist Ren4 Reau- 
mur fed his pet bird small pieces of sponge. The bird, 
unable to digest the sponges, ejected them. Rdaumur 
squeezed out the stomach juices soaked up by the 
sponges and tested their dissolving action on meat. 
This was the first real demonstration of how food is 
acted upon by juices in the stomach. 

The stomach is located in the upper part of the 
abdomen just under the heart. It is a pear-shaped 
muscular sac. Food reaches it through a transpoit 
tube called the esophagus. Muscles in the walls of 
the esophagus expand and contract in wavelike move- 
ments to force the food along the esophagus and into 
the stomach. These wavelike muscular movements 
take place throughout the digestive tract. This action 
is called peristalsis (see Digestion). In the stomach 
peristalsis churns the food into small particles and 
mixes them with gastric juices secreted by glands in 
the stomach lining. These juices break down food into 
the simple forms which the body can use. 




Glands in the upper two thirds of the stomach se- 
crete the digestive juices, or enzymes, called rennin 
and pepsin {see Enzymes). Rennin curdles milk so 
that its solids are separated from its liquids. Pepsin 
begins the digestion of protein. Upper stomach glands 
also secrete hydrochloric acid, which helps break up 
meat fibers and other foods. Glands in all parts of 
the stomach lining secrete mucus, a slippery whitish 
fluid which covers the particles of food with a 
slimy, smooth surface. In this condition, the parti- 
cles move more easily into the small intestine. (For 
picture of glands in color, see Digestion.) 

hhen the human stomach is empty, it is a narrow 
tube swollen at the top by a bubble of air as shown 
in the pictures on the opposite page. The walls are 
elastic, and as the stomach fills with food and liquid 
the walls expand until the organ is more like a bag 
than a tube. The stomach of a newborn baby is the size 
of a small chicken egg and will hold about one ounce. 
In adults the stomach is 10 or 11 inches long and 
4 to 4^ inches in diameter rvhen full. It has a capacity 
of a little more than a quart. 

Only the diaphragm, the muscular wall between the 
chest and the abdomen, separates the heart and the 
stomach. For this reason too much air in the stomach 
may cause discomfort which may seem to be a pain in 
the heart. The stomach is more or less vertical. Its 
shape, size, and position vary in different people. 

hTiere the esophagus joins the stomach and w'here 
the stomach joins the top part of the small intestine 
(the duodenum), there are ringlike muscles w'hich act 
as shut-off valves. These muscles are called sphinc- 
(ers, from a Greek word meaning “to bind tight.” The 
sphincter valve between the esophagus and the stom- 
ach keeps food from being pushed back into the esoph- 
agus by the food-chuming movements of the stomach. 
The sphincter valve, or pylorus, between the stomach 
and the small intestine controls the rate at which the 


Stone age. Before men learned how to work with 
metal they made their cutting tools and weapons of 
stone. The American Indians used stone implements 
until the white men came. Some backward peoples 
today — such as the Australian bushmen — are still liv- 
ing in a Stone Age culture. The term “Stone Age,” 
therefore, does not refer to a particular period of time, 
but to a stage of civilization (see Man). The time- 
table worked out for the civilization of western Europe 
is often used as a scale in measuring the progress of 
prehistoric peoples elsewhere. 

The Old and the New Stone Ages 

The Stone Age began when men learned that certain 
stones broken by a blow would produce a sharp cut- 
ting edge. These broken stones were given various 
useful shapes by knocking off little chips. Thus 
they' made knives, scrapers, borers, picks, and axes. 
Such chipped-stone implements are called paleoliths. 
The early period when they were used is called the 
Paleolithic, or Old Stone, Age. Flints over a hundred 
thousand years old have been found fashioned with 
great care and delicacy as if the maker wanted an 
implement that was not only useful but beautiful. 

Tools of chipped stone served well enough for hunt- 
ing but they were not good tools for handicrafts. 
Eventually men learned to grind the chipped stones 
smooth. Tools and weapons of smoothed stone are 
called neoliths, and the stage in which they were used is 
called the Neolithic, or New Stone, Age. With this im- 
provement in equipment came the cultivation of 
grains and cultural advances such as pottery making 
and weaving (see Civilization). 

About the end of the New Stone Age in western 
Europe, some people set up monuments of huge 
stones. Some of these (menhirs) are single massive 
stones. Others consist of two stones set upright and 
capped by a third (dolmens). Even more elaborate are 
circles or squares of huge stones (cromlechs). The 


partially digested food, called chyme, is moved 
into the small intestine. (See Physiology.) 

How Cows’ and Birds’ Stomachs Differ 
Some animals which eat plants — called herbiv- 
owus animals — have more parts to their stom- 
achs than man and meat-eating animals. The 
cow, for example, has four sections in its stom- 
nch. The cow swallows food whole, which enters 
one part of the stomach. Later the cow forces 
the softened food, called a “cud,” back into 
i ■ s mouth where it is chewed. The food is 
I ^ain swallowed into a second stomach cham- 
i her, then moves on into a third, and finally a 
i ourth chamber, in each of which further diges- 
lon takes place (see Ruminants), 
the bird’s stomach has two parts. In the 
jont part, called the craw, gastric juices soften 
■ T which the bird has swallowed whole. 
6 back part of the stomach, called the gizzard, 
"as strong muscular walls. Birds swallow peb- 
^ which remain in the gizzard. The strong 
nscles enable the gizzard to expand and con- 
'^at, grinding the food. 





‘ c . u-.>j 






" Thi«! crude "paleolith” was roughly chipped to produce a cutting efee. 
■ ininller chips were flaked off to shape this sharp-pointed tool. The 
was gripped in the hand. 3. This aihead could be inserted 
the soUtend of a st’ck and lashed in place with a strip of hide. 
4 hole for a handle has been bored in this streamlined mallet of the 
ieolithic Age: carefuUy shaped implements of this kind testify to a 
6 great advance m technical skill. 
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EUROPEAN STORKS PREFER A HOUSETOP 


most famous of these remains are Stonehenge, near 
Salisbury, England, and the monuments near Carnac 
in France. Others have been discovered in northern 
Africa, India, and South America. Ancient graves 
have been found on the sites of many of these Stone 
Age structures. Some of the stone circles, notably 
Stonehenge, seem to be laid out so that they line up 
with the rising sun on the day of the summer solstice. 
These facts lead archeologists to think that the 
structures served as primitive temples. 

Stork. In Europe the 
stork is believed to bring 
good luck, and when a child 
is born people say they have 
had “a visit from the stork.” 

Many a householder used to 
erect on his chimney or 
roof top a wooden platform 
or cart wheel to encourage 
the bird to build its nest 
there. The common stork is 
found only in the Old World, 
and is known to Americans 
chiefly through Geiman and 
Dutch stories and folklore. 

The only member of the 
stork family in North Amer- 
ica is the wood ibis. 

Storks are large clumsy 
birds. Their bills are long 
and heavy, and very stout 
at the base. Head and neck 
are bare of feathers. Like 
the cranes, they fly mth 
neck and legs outstretched. 

They feed on insects, frogs, 
fish, and mice, which they 
gather in marshes and mead- 
ows. They return year 
after year to the same nest, 
either on roof top or tree- 
top, adding each season to 
the pile of sticks until the 
platform becomes several 
feet high. The stork has no 
voice, and during the mat- 
ing season, when other birds 
express themselves in song, 
it goes through a grotesque 
stiff-legged dance, leaping 
from the ground vdth 
extended wings flapping ^ ^ 

wildly, and making a clattenng noise with its bi 1. 

There are 19 known species of the storic family 
(Ciconiidae). The common white stork of Europe 
(cZZa dconia) is about three ^^et tall, with snor^ 
' L riff V»v hlack wins QUiIIs, red beak, and 

I b'™ protected b„a by 
red legs, oi u shows a friendly confidence 

|rb:iT"errS.l:.b to pref» 

human neighbors. 



This photograph of a stork family was taken in Breslau, 
Germany, now in Poland. With a little good-natured crowd- 
ing the family manages to settle down for a sound night’s 
sleep. The nest of reeds and sticks is (juite new. Each year 
the two older storks will add to it until it is several feet high. 


The adjutant stork of India (Leptoptilus duhkis) 
is about five feet long with a wing span of nearly 
14 feet. It receives its military title from its stiff 
soldier-like attitude and measured strut. Its plum- 
age is slate-colored above and grayish white beneath. 
Unlike most storks, the adjutant feeds on cairion. 
In the villages and towns of India it stalks freely 
about the streets, acting as a scavenger. 

A closely related species is the marabou, or adjutant 
stork of Africa (Leptoptilus crumeniferiis). The soft 
white coverts of its under- 
wing and tail furnish the 
marabou feathers used for 
trimming women's apparel. 
The teim marabou, how- 
ever, is loosely applied to 
many other kinds of soft 
feathers. 

The wood ibis {Mycteria 
americana) is about 40 inch- 
es long and has white plum- 
age with glossy black wing 
and tail feathers. Its eggs 
are white, with granular 
pits. It breeds in large 
colonies along the Gulf 
coast from Florida to Texas 
and north to South Caro- 
hna. One rookery in the 
Big Cypress swamp of Flor- 
ida is frequented by about 
40,000 breeding birds. After 
the breeding season it some- 
times wanders north to 
Montana, Wyoming, Illi- 
nois, New Jersey, and other 
northern states. Its un- 
palatable flesh and the ab- 
sence of fine plumes have 
saved the wood ibis from 
the depredations of huntr 
ers. Wood ibises have a 
curious way of gathering 
their food. The whole flock 
appears to be dancing as 
the birds stir up the mud 
of a marsh or pond with 
their feet. When a fish or 
frog rises to the surface, 
the nearest bird kills it 
with a snap of its bill. 
After the dance has sub- 
sided and the water again cleared the flock feeds on 
the slaughtered prey floating on the surface. Because 
of their bare, bony heads, wood ibises are known 
locally as gourd heads, iron heads, or flint heads. 

The jabiru {Mycteria jabiru) is native to tropical 
Central and South America. Its plumage is white. 
It stands four to five feet in height. The bare head 
is black, with a reddish or flesh-colored ring around 
the base of the neck. 
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Storms. A storm is simply unusual weather of 
some sort. Most storms are accompanied by high 
wind, but this is not true of all. Meteorologists and 
mariners consider that a wind has storm strength 
if it blows at a rate of 64 to 75 miles an hour (see 
Winds). But most disturbances that we call storms 
do not have such high winds. For example, a snow- 
storm may occur without any wind at all. 

Sand and dust storms are dry. Most others are 
marked by heavy clouds, and are “wet.” Cold air con- 
denses water vapor in the storm cloud, and the water 
falls to the earth in some form. In the ordinary sum- 
mer shower it drops as 
rain, sometimes accom- 
panied by hail. In winter 
water vapor usually freez- 
es into tiny crystals of 
snow before it falls to the 
ground (see Snow). 

Why Thunder- 
storms Occur 

An extremely common 
storm in most of North 
America is the ordinary 
thunderstorm. Such a 
storm gets started in an 
updraft of warm air. (Me- 
teorologists call such a 
draft a cell.) An updraft 
raay start over ground 
more mtensely heated by 
the sun than surrounding 
land. Bare, rocky groimd, 
for example, usually has 
an updraft above it. The 
rising air carries water 
rapor up to high altitudes. 

There it condenses and 
starts to drop as rain. As 
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HOW A THUNDERCLOUD ACTS 



Strong local heating starts an updraft (A) of moist, warm air. 
The incoming moisture condenses into a cumulus cloud. This 
changes to a rain cloud as moisture increases. When rain (R) 
begins to fall, it starts a downdraft (D) of cool air. The front 
edge of this draft is a strong gust (W). Between the two drafts 
may be a roll scud (S), where raindrops are churned about. Drops 
carried around several times may freeze to hail (H). The churn- 
ing generates static electricity, and, when enough electric charge 
has gathered, lightning (L) may strike between it and the earth. 
The whole cloud is carried along by the prevailing wind (P). The 
di&gram shows a single combination of updraft and downdraft 
(called a cell by meteorologists). A large thunderstorm contains 
several cells, merged into one huge cloud mass. 


the rain falls, it pulls air along with it and turns part 
of the draft dotvnward. The draft may turn upward 
ogain and send the rain churning around in the cloud. 
Some of it may freeze to hail. But sooner or later, 
there is water enough to carry a downdraft to the 
^ound and rain strikes the earth. Then the cell has 
drafts, one up and one down. In a large cloud, 
here will be several such cells. The storm is carried 
ecross the countryside by the prevailing winds. 

As a thunderstorm draws near, people may feel a 
pntle breeze blowing toward the storm cloud. This 
‘s a warm updraft. Then a cold downdraft strikes 
the direction of the cloud and sends people 
™shmg for cover. It is followed wdthin a second or 
wo by drenchmg rain. The wind also shifts as up- 
and downdrafts pass near by. 
storms are local disturbances. Usually they 
area only a few miles square. But the power 
w them is tremendous. A one-inch rain over ten 
j^uare miles amounts to more than 230 million cubic 
oraf Tf this amount of water had to be evap>- 

ad and then condensed by a man-made machine 


within the lifetime of a storm, the machine would use 
more than 36 million horsepower. 

At times, men have managed to “touch off” rain- 
storms. When conditions are just right, an airplane 
pilot may start condensation and rainfall from a cloud 
by dropping dry ice into it. But men cannot “make 
rain” whenever they like because they cannot apply 
the power needed to produce a storm. 

In the tropics, thundershowers may occur 200 days 
a year. New Orleans may have 70 such days in a 
year, while Boston may have as few as 16. Meteorolo- 
gists estimate that as many as 1,800 such storms are 

occurring over the world 
at any moment. 

Cyclonic Storms 
and Tornadoes 

In contrast to thunder- 
storms, cyclonic storms 
or cyclones often cover 
thousands of square miles 
(see Weather). In such 
storms the winds blow 
toward the center of an 
area of low air pressure. 
They blow in spiral fash- 
ion because they are de- 
flected by the rotation 
of the earth, as explained 
in the article on Winds. 
The direction of turn is 
counterclockwise in the 
Northern Hemisphere and 
clockwise in the Southern. 

Tornadoes, sometimes 
miscalled cyclones, arise 
when the conditions that 
cause thunderstorms are 
unusually violent. Winds 
blowing in opposite direc- 


tions around a strong updraft start a narrow, violent 
whirl. Centrifugal force throws the air away from 
the center, leaving a core of low pressure, perhaps as 
little as one-tenth of normal. 

This low-pressure core acts as a powerful vacuum 
upon everything it passes. Roofs are tom from 
houses, corks are drawn from bottles, and window 
panes explode outward. Around the edges of the whirl, 
the wind may blow more than 300 miles an hour. 
Usually the storm moves east at 25 to 40 miles an 
hour. Fortunately, a tornado is only a few thousand 
feet wide. A tornado at sea is called a waterspout. 

Hurricanes and Typhoons 
In the tropics cyclonic storms may develop tremen- 
dous strength, and become the most destructive of all 
storms. Such storms always start over an ocean and 
usually move across open water. But they sweep over 
islands and peninsulas and may skirt along a coast. 

In Atlantic waters such a storm is called a hurri- 
cane, from a West Indian name. In the west Pacific, 
cyclones are generally knomi as typhoons, from a Chi- 
nese word. In Philippine waters the native term 
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STONE AGE 

most famous of these remains are Stonehenge, near 
Salisbury, England, and the monuments near Carnac 
in France. Others have been discovered in northern 
Africa, India, and South America. Ancient graves 
have been found on the sites of many of these Stone 
Age structures. Some of the stone circles, notably 
Stonehenge, seem to be laid out so that they line up 
with the rising sun on the day of the summer solstice. 
These facts lead archeologists to think that the 
stiuctures served as primitive temples. 

Stork. In Europe the 
stork is believed to bring 
good luck, and when a child 
is born people say they have 
had “a visit from the stork.” 

Many a householder used to 
erect on his chimney or 
roof top a wooden platform 
or cart wheel to encourage 
the bird to build its nest 
there. The common stork is 
found only in the Old World, 
and is known to Americans 
chiefly through German and 
Dutch stories and folklore. 

The only member of the 
stork family in North Amer- 
ica is the wood ibis. 

Storks are large clumsy 
birds. Their bills are long 
and heavy, and very stout 
at the base. Head and neck 
are bare of feathers. Like 
the cranes, they fly with 
neck and legs outstretched. 

They feed on insects, frogs, 
fish, and mice, winch they 
gather in marshes and mead- 
ows. They return year 
after year to the same nest, 
either on roof top or tree- 
top, adding each season to 
the pile of sticks until the 
platform becomes several 
feet high. The stork has no 
voice, and during the mat- 
ing season, when other birds 
express themselves in song, 
it goes through a grotesque 
stiff-legged dance, leaping 
from the ground ivith 
extended wings flapping 
wildly, and making a clattering noise with its bill. 

There are 19 known species of the stork family 
{Ciconiidae). The common white stork of Europe 
Iciconia ciconia) is about three feet tall, with snowy 
plumage set off by black wing quills, red beak, and 
red legs. Since it has long been protected both by 
law and by superstition, it shows a friendly confidence 
in human beings, and seems to prefer living near 
human neighbors. 


The adjutant stork of India (Leptopiilus dubius) 
is about five feet long with a wing span of nearly 
14 feet. It receives its mihtary title from its stiff 
soldier-like attitude and measured strut. Its plum- 
age is slate-colored above and grayish white beneath. 
Unlike most storks, the adjutant feeds on carnon. 
In the villages and towns of India it stalks freely 
about the streets, acting as a scavenger. 

A closely related species is the marabou, or adjutant 
stork of Africa {Leptopiilus crumeniferus). The soft 


sided and the water again cleared the flock feeds on 
the slaughtered prey floating on the surface. Because ^ii 

of their bare, bony heads, wood ibises are known i 

locally as gourd heads, iron heads, or flint heads. _ '■ 

The jabiru {Mycteria jabiru) is native to tropical 
Central and South America. Its plumage is white. q 

It stands four to five feet in height. The bare head I 

is black, with a reddish or flesh-colored ring around ij 

the base of the neck. 


EUROPEAN STORKS PREFER A HOUSETOP 



This photograph of a stork family was taken in Breslau, 
Germany, now in Poland. With a little good-natured crowd- 
ing the family manages to settle down for a sound night’s 
sleep. The nest of reeds and sticks is quite new. Each year 
the two older storks will add to it until it is several feet high. 


white coverts of its under- 
wing and tail furnish the 
marabou feathers used for 
trimming women's apparel. 
The term marabou, how- 
ever, is loosely apphed to 
many other lands of soft 
feathers. 

The wood ibis {Mycteria 
americana) is about 40 inch- 
es long and has white plum- 
age with glossy black iving 
and tail feathers. Its eggs 
are white, with granular 
pits. It breeds in large 
colomes along the Gulf 
coast from Florida to Texas 
and north to South Caro- 
lina. One rookery in the 
Big Cypress swamp of Flor- 
ida is frequented by about 
40,000 breeding birds. After 
the breeding season it some- 
times wanders north to 
Montana, Wyoming, Illi- 
nois, New Jersey, and other 
northern states. Its un- 
palatable flesh and the ab- 
sence of fine plumes have 
saved the wood ibis from 
the depredations of hunt- 
ers. Wood ibises have a 
curious way of gathering 
their food. The whole flock 
appears to be dancing as 
the birds stir up the mud 
of a marsh or pond with 
their feet. When a fish or 
frog rises to the surface, 
the nearest bird kills it 
with a snap of its bill. 
After the dance has sub- 
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STORMS 


Storms. A storm is simply unusual weather of 
some sort. Most storms are accompanied by high 
™d, but this is not true of all. Meteorologists and 
mariners consider that a wind has storm strength 
if it blows at a rate of 64 to 75 miles an hour (see 
Winds). But most disturbances that we call storms 
do not have such high winds. For example, a snow- 
storm may occur without any wind at all. 

Sand and dust storms are dry. Most others are 
marked by heavy clouds, and are "wet.” Cold air con- 
denses water vapor in the storm cloud, and the water 
falls to the earth in some form. In the ordinary sum- 
mer shower it drops as 


within the lifetime of a storm, the machine would use 
more than 36 million horsepower. 

At times, men have managed to “touch off” rain- 
storms. When conditions are just right, an airplane 
pilot may start condensation and rainfall from a cloud 
by dropping dry ice into it. But men cannot "make 
rain” whenever they like because they cannot apply 
the power needed to produce a storm. 

In the tropics, thundershowers may occur 200 days 
a year. New Orleans may have 70 such days in a 
year, while Boston may have as few as 16. Meteorolo- 
gists estimate that as many as 1,800 such storms are 


ram, sometimes accom- 
panied by hail. In winter 
water vapor usually freez- 
es into tiny crystals of 
snow before it falls to the 
ground (see Snow). 

Why Thunder- 
storms Occur 

An extremely common 
storm in most of North 
America is the ordinary 
thunderstorm. Such a 
storm gets started in an 
updraft of warm air. (Me- 
teorologists call such a 
draft a cell) An updraft 
uiay start over ground 
more intensely heated by 
the sun than surrounding 
land. Bare, rocky ground, 
for example, usually has 
an updraft above it. The 
rising air carries water 
vapor up to high altitudes. 
There it condenses and 
starts to drop as rain. As 


HOW A THUNDERCLOUD ACTS 



Strong local heating starts an updraft (A) of moist, warm air. 
The incoming moisture condenses into a cumulus cloud. This 
changes to a rain cloud as moisture increases. When rain (R) 
begins to fall, it starts a downdraft (D) of cool air. The front 
edge of this draft is a strong gust (W). Between the two drafts 
maybe a roll scud (S), where raindrops are churned about. Drops 
carried around several times may freeze to hail (H). The churn- 
ing generates static electricity, and, when enough electric charge 
has gathered, lightning (L) may strike between it and the earth. 
The whole cloud is carried along by the prevailing wind (P). The 
diagram shows a single combination of updraft and downdraft 
(called a cell by meteorologists). A large thunderstorm contains 
several cells, merged into one huge cloud mass. 


the rain falls, it pulls air along with it and turns part 
of the draft downward. The draft may turn upward 
Ogam and send the rain churning around in the cloud. 
Some of it may freeze to hail. But sooner or later, 
there is water enough to carry a downdraft to the 
^ound and rain strikes the earth. Then the cell has 
wo drafts, one up and one down. In a large cloud, 
there will be several such cells. The storm is carried 
oeross the countryside by the prevailing winds. 

As a thunderstorm draws near, people may feel a 
gentle breeze blowing toward the storm cloud. This 
JO a warm updraft. Then a cold downdraft strikes 
riom the direction of the cloud and sends people 
dashmg for cover. It is followed within a second or 
wo by drenching rain. The wind also shifts as up- 
H downdrafts pass near by. 
uch storms are local disturbances. Usually they 
cover an area only a few miles square. But the power 
cd m them is tremendous. A one-inch rain over ten 
jquare miles amounts to more than 230 million cubic 
^ater. If this amount of water had to be evap- 
cated and then condensed by a man-made machine 


occurring over the world 
at any moment. 

Cyclonic Storms 

and Tornadoes 

In contrast to thunder- 
storms, cyclonic storms 
or cyclones often cover 
thousands of square, miles 
(see Weather). In such 
storms the winds blow 
toward the center of an 
area of low air pressure. 
They blow in spiral fash- 
ion because they are de- 
flected by the rotation 
of the earth, as explained 
in the article on Winds. 
The direction of turn is 
counterclockwise in the 
Northern Hemisphere and 
clockwise in the Southern. 

Tornadoes, sometimes 
miscalled cyclones, arise 
when the conditions that 
cause thunderstorms are 
unusually violent. Winds 
blowing in opposite direc- 


tions around a strong updraft start a narrow, violent 
whirl. Centrifugal force throws the air away from 
the center, leaving a core of low pressure, perhaps as 
little as one-tenth of normal. 

This low-pressure core acts as a powerful vacuum 
upon everything it passes. Roofs are tom from 
houses, corks are drawn from bottles, and window 
panes explode outward. Around the edges of the whirl, 
the wind may blow more than 300 miles an hour. 
Usually the storm moves east at 25 to 40 miles an 
hour. Fortunately, a tornado is only a few thousand 
feet wide. A tornado at sea is called a waterspout. 

Hurricanes and Typhoons 
In the tropics cyclonic storms may develop tremen- 
dous strength, and become the most destructive of all 
storms. Such storms always start over an ocean and 
usually move across open water. But they sweep over 
islands and peninsulas and may skirt along a coast. 

In Atlantic waters such a storm is called a hurri- 
cane, from a West Indian name. In the west Pacific, 
cyclones are generally knowm as typhoons, from a Chi- 
nese word. In Philippine waters the native term 
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BIRTH AND GROWTH OF A HURRICANE 



baguio is used. (The word "hurri- 
cane” is also used for any wind that 
blows more than 75 miles an hour.) 

Hurricanes do terrific damage 
on land and at sea. They cause 
waves which sometimes flood cities 
and take many lives. When such 
storms arise in the W est Indies, they 
start west with the trade winds. 

But, like all great air movements 
in the Northern Hemisphere, they 
are deflected to their right. This 
is called recurving. . Thereafter 
they move across the Caribbean 
Sea, turning eastward or north- 
eastward into the Atlantic Ocean. 

Forecasting Hurricanes 

Mariners and others foretell hur- 
ricanes by well-loiown signs. First 
come dull red sunsets, caused by a thin haze of 
clouds The air becomes hot and sticky. The barome- 
ter is high and the wind dies. At sea there is a grow- 
ina; swell As the storm draws near, the barometer 
drops suddenly. A rain cloud rushes forward from 
the horizon. Then a deluge of ram fills the air, 
while the wind blows with hurricane force. 



This shows how hurricanes recurve in 
moving out of the tropics. Mariners try to 
avoid the right front (dangerous) quad- 
rant, where winds are strongest. 


The direction of the winds in a 
hurricane is often stated as a rule 
called the law of storms. Ship 
captains can avoid the dangerous 
central region of low pressure by 
steering so the wind blows from 
the starboard (right) in the North- 
ern Hemisphere, and from the left 
in the Southern. The ship then sails 
out toward the edge of the storm. 
Sometimes a ship passes into an 
area of little or no wind and then 
runs into the storm again. The 
deceptive calm was the center 
(called the “eye”) of the storm. 

Meteorologists do not under- 
stand clearly how tropical cyclones 
get their start. One theory of their 
formation is illustrated on this 
page. The power that keeps them going probably 
comes from heat released when moisture is condensed 
to rain within the storm. This heat keeps air pressure 
low at the center of the storm, and, while low pressure 
persists, the storm continues. If a storm leaves 
the ocean and moves inland, it usually dies dowii; it 
seems to need moisture from an ocean to keep it going. 



“nuBual storm aporoachine. a photographer in David City had his camera ready and was rewarded with this perfect picture 
nel-shaped tornado or “twister ” which swept over his town causing much damage. Hotice how the bottom of the funnel 
“e ground, rather than touching it. This tip will be above tree tops at times, and an instant later will touch the ground. 
Like othe? states of the Great Plains region, Nebraska is often visited by such storms. 
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The ART 0/ STORYTELLING and the STORYTELLERS 



“It’s the loveUest house I ever saw,” gasped Gretel, “and it iMks good enough to eat.” Drawing by Wanda Gag 
“ “ from ‘Tales from Grimm’. (Coward-McCann.) 


S torytelling. The ait of storytelling is as old 
and as spontaneous as dancing and singing. As 
soon as man began to travel he carried with him the 
songs and tales he knew, and the story of their passing 
from India through Persia and Arabia to the civilized 
countries of Europe is one of the most fascinating 
lecords in human progress as it is in the history of 
literature. 

Whoever learns rhe book by heart, 

Or through the storyteller’s art becomes acquainted. 

His life by sad defeat — although 
The King of Heaven be his foe — 

Is never tainted. 

— ‘The Panchatantra 

Stories are as sensitive to climate, soil, and cherish- 
ing care as plants and animals and human beings are. 
Some stories need the warmth of their native land for 
their meaning and very existence. There are stories 
which cannot be transplanted from the countnes m 
which they originated, and for enjoyment of them we 
must rely upon the storyteller’s magic to transport us 
in imagination to those countries, where we can see 

them in their original setting. 

There are stories which readily take root and 
flourish all over the world with variations character- 
istic of the countries in which they are found. Collect- 
ing stories which belong to different countries is as 
f Jcinating a hobby as collecting coins or postage 
stamps, provided one has had early and famihar 


acquaintance with story literature in versions 
which have been taken from the lips of native 
storytellers. 

The selection of picture storybooks and songbooks 
for the first three divisions of the list accompanying 
the article Libraries has been made with a view to 
providing the elements of story literature. Song and 
dance, story and picture belong together in early 
childhood of the present day even as in the childhood 
of the race. Now as then, stories may be sung as well 
as told in the firelight in the open or at home. There 
are families in which mothers and fathers, grand- 
mothers and grandfathers have been accustomed for 
generations to share their store of old rhymes and 
ballads, singing games, nonsense verses, and rhythmic 
tales. And when, as sometimes still may happen, the 
storyteller is accompanied by the harp, or by the 
guitar, the ancient art takes on new meaning in the 
life of a family or a community which has grown accus- 
tomed to look upon stoiytelling as a method of teach- 
ing rather than as an art in itself. 

Of incomparable value to any system of teaching, 
the story must remain forever free of didactic applica- 
tion. In the East, while regarded for centuries as the 
touchstone for a whole system of ethics, the stoiy has 
never lost its appeal as drama — drama in which the 
actors are usually animals with human character- 
istics. A modem popular translation of ‘The Pan- 
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chatantra’ (The Five Books) from the Sanskrit re- 
veals to the general reader as well as to the scholar the 
ffit and wTsdom of stories and epigrammatic verses 
recorded more than 2,000 years ago “to set forth the 
aise conduct of life.” 

‘The Panchatantra’ contains the most widely 
bown stories in the world, gathered under five heads 
—The Loss of Friends, The Winning of Friends, Crows 
and Owls, Loss of Gains, Ill-Considered Action. 
Arthur Ryder, who has made this delightful transla- 
tion, speaks of it as one of La Fontaine’s important 
sources. The collector of stories will find in it many a 
familiar tale, and the parent who is seeking wise 
guidance in establishing social relationships will take 
from it many suggestions as applicable to the wise 
conduct of life in the present day as in the year 
200 B.c. Many of the stories contained in ‘The 
Panchatantra’ lie quite outside the erqrerience and 
imaginative interest of children, and this is also true 
of the Bible, ‘The Arabian Nights’, as well as all 
great source books of stories not originally intended 
for children. 

Quality of the Wording Important 
The wise storyteller will choose only those stories 
which he feels reasonably certain he can bring to life 
by his own power to recreate. Mary Gould Davis, 
who included the story of ‘Numskull and the Rabbit’ 
in a collection of stories she had told to many groups of 
children, said: “That the tvit and tvisdom of these old 
tales strike home to the minds of boys and girls is 
proven by their faces when the story is told that is 
pven here in this book. It is not only the action and 
characters that appeal to them. It is the words them- 
Eelves. The wording of these stories, in Mr. Ryder’s 
translation, is a vital part of them.” 

Miss Davis, whose rich experience as a storyteller 
led her to comparative studies of folk literature, 
herself translated a selection of stories from the 
Italian in words so well suited to the tales as to sug- 
gest that the translator has heard them told in their 
own country. It is by this quality of spoken language 
that the best version for the storyteller’s use is de- 
termined. The language in which a story is told is as 
Important as the subject matter. It must belong un- 
^tabbly to the tale to be told rather than the book 
to be read. Book language does not stick in the 
Memory nor does it make “the happening” seem real. 
M no period in life is one so sensitive to the sound of 
j^ords or so susceptible to the picture-making possi- 
^ll'ties of words as in early childhood, when every 
(, .^.1® ^ potential storyteller and language itself a 
onllmg adventure. 

•j. A Storyteller of Ireland 

The Fountain of Youth’, Padraic Colum has 
PM nred the storyteller of his own youth telling his 
ones by the light of a peat fire in a language that 
not been written down. “He had words,” says 
Irish poet and student of the myrths and legends 
many lands, “that had not been made colorless by 
torn books and newspapers. He was free 

oke all sorts of rhymes and chimes in the language 
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he used.” Out of golden memories of tales thus heard 
in childhood, to the rendering of wMch he brought the 
full power of his racial imagination, Padraic Colum 
first told to children in another land, before writing 
them down, his stories of ‘The King of Ireland’s Son’. 
“I never see the printed page in reading my own 
stories or poems,” says Mr. Colum; “literature first 
came to me orally.” 

The Gammer Grethel, w'hose accurate memory and 
genius for storytelling provided the Brothers Grimm 
with so many of their well-known faiiy tales, must 
have possessed intuitive understanding of the value of 
words in the preservation of a tale, for philologists 
though the Grimms were, they wrote down the stories 
she told them in her words rather than their owm. The 
publication of the first translation of these stories into 
English and the illustration of them by Cruikshank 
(1823) may be regarded as a landmark in preparing 
the way for a revival of storytelling as an art. 
Hans Christian Andersen was to become the mov- 
ing spirit in this art in the 19th century and the 
inspiration for a wrider application of it in the 20th 
century. 

Andersen not only delighted children with the 
stories he remembered hearing as a child, but with 
many others of his own invention. He carried the 
story personally back into the courts of Europe and 
charmed kings and queens and emperors with fresh 
tales of the follies of royalty. Andersen took the story 
into the theater, which had rejected him as an actor, 
revealing it as drama in miniature with all the world 
for its stage. And it was Andersen who demonstrated 
to story waiters and storytellers from his day to ours 
that stories for children may be spun out of anything 
under the sun or the moon, provided the conception of 
the storyteller is equal to the dramatic requirements 
of his art. 

YTien the curtain goes up on the story, the story 
must be there as surely as the play. It is impossible 
to estimate the value of Andersen’s contribution to 
story literature and to the art of storytelling. To him 
more than to any other personality may be attributed 
the release of the play spirit in literature which has 
characterized the best original writing and the best 
retelling of stories for the past hundred years. Ander- 
sen revealed one of the primal needs of childhood, that 
of investing the inanimate with life. 

Famous Names in the Art 

Contemporaneously with the creation of a new 
imaginative story literature for children by Lewis 
Carroll, George Macdonald, Rudyard Kipling, and 
Frank Stockton, there appeared new collections, fresh 
translations, and vigorous retellings of folk tales, 
myths, legends, and epic tales designed for boys and 
girls whose appetite for stories does not diminish if 
well fed, but requires stronger meat in the years just 
preceding the teens. Thanks to Asbjomsen and R. B. 
Andersen in Norway, to Sir George Dasent, Andrew 
Lang, and Joseph Jacobs in England, to Douglas 
Hyde, William Butler Yeats, and Lady Gregory in 
Ireland, to Hawthorne, Sidney Lanier, Horace E. 
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Scudder, Frank Cushing, George Bird Grinnell, 
Howard Pyle, and Joel Chandler Harris in the United 
States, English-speaking children were fairly well pro- 
vided with good storybooks by the end of the lOth 
century. But far too many of these books remained 
undiscovered by boys and girls who had acquired the 
mechanics of reading, but not the love of it. 

The 20th century brought many changes, and none 
more prophetic of a new day than the revival of Old 


World dances in city streets and parks and community 
houses of the New. The great out-of-doors movement, 
with its games and sports for everybody, its camp- 
fire, and the woodland ritual derived from native 
Indian lore for boys and girls, was under way. The 
fairy tale had come back into the theater with ‘Peter 
Pan’, and a fresh wave of interest in the drama and in 
children’s plays was sweeping over the country. “The 
play’s the thing” was being incorporated into educa- 
tional doctrine. 

The tide of immigration which continued to flow 
through the United States from countries of the Old 
World was bringing living streams of story and song 
to enrich and enliven educational methods and social 
relationships. But not until language barriers were 
set aside by kindergarten, social settlement, civic 
playground, and public library was this fine inheri- 
tance of vitalizing hteratuie made available for chil- 
dren of many races who were expected to grow up in a 
new country with a love of its language and regard for 
its traditions. The practise of storytelling as a means 


to this end, without loss of spontaneous joy in the 
story, has not been confined to any one institution or 
locality. The idea apparently presented itself simul- 
taneously to a number of people in different parts of 
the country and met with enthusiastic response. 

The children’s department of the public library, 
then in its infancy, provided a logical center for story- 
telling, since it was organized not merely to serve 
as a repository for the literature which belongs to 
childhood and youth, but to inter- 
pret and evaluate that literature to 
the community. 

The Carnegie Library of Pittsburgh 
was the first library in the country to 
establish a weekly story hour for chil- 
dren and, after some experimentation, 
to accord it a high place as a method 
of guidance of children’s reading. Both 
its printed lists and its programs of 
stories have been widely used by 
schools as well as by public libraries 
and storytellers. 

Marie Shedlock’s Influence 
Storytelling was already in the air 
when Marie L. Shedlock, a professional 
storyteller, well known in educational 
and dramatic circles in England, first 
came to America to give French mono- 
logues and tell Andersen’s fairy tales 
to children and to grown people. The 
response to her art and to her inimi- 
table interpretations of the poetry and 
philosophy, the wit and humor of An- 
dersen was immediate. From Boston to 
San Francisco, and from Montreal and 
Toronto to St. Louis the stories she 
told and the way she told them are 
still remembered. Miss Shedlock re- 
turned to tell stories and to give in- 
struction in the art of storytelling 
to students in training to become children’s librari- 
ans and teachers until she was recalled by the Lon- 
don County Council in 1907 to take back to the teach- 
ers of England the inspirational value of her story- 
telling experience in America. She is probably the 
only woman who has ever told stories at Rugby and 
other boys’ schools in England. In 1915 Miss Shedlock 
was recalled to America by a committee of representa- 
tive women in New York and remained to tell stones 
throughout the period of the war. To the inspiration 
of this gifted storyteller the public libraries of New 
York and of Boston owe the establishment of story- 
telhng hours, which have not only extended the range 
and improved the quality of reading done by foreign- 
bom and native American boys and girls, but have 
been accorded a definite place in the life of those 
cities ever since. 

A Storyteller of Norway 

Gudrun Thorne-Thomsen brought a rich inheritance 
of Scandinavian hteratuie and dramatic art to her 
work m the United States as a teacher of literature 



“There came a soldier marching along the highroad — one, two! one, twol 
. . . And on the way he met with an old Witch , . ." Drawing by EUzabeth Mac- 
Kinstry from ‘Andersen’s Fairy Tales'. (Coward-McCann ) 
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and storytelling. When a unique civic experiment was 
undertaken in Chicago in 1910, Mrs. Thorne-Thom- 
sen was persuaded to give demonstrations of story- 
telling in the field houses of the public recreation 
centers. The Chicago Public Library, then just begin- 
ning its system of branch libraries, took an active 
part in the co-operative experiment. 

Since the prediction then made by Mrs. Thorne- 
Thomsen regarding the future of storytelling has been 
borne out by results wherever organized programs 
have been undertaken and sustained, her words are 
pertinent; “I believe that the purposes of storytelling 
are best served by the storyteller being an integral 
part of the organization she serves. I believe that if 
the organizations which express themselves sympa- 
thetic toward the work would co-operate and give 
definite instruction to their workers and would also 
give them a fair amount of supervision and direction 
the whole movement might be placed on a dignified 
and wholesome basis.” 

Mrs. Thorne-Thomsen’s instruction in the art of 
storytelling at the Cleveland Pubhc Library and at 
the Carnegie Library of Pittsburgh was for many 
years the inspiration of gifted students who became 
storytellers and instructors in the art for those cities 
and other communities throughout the country. For- 
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tunately, recordings of Gudrun Thorne-Thomsen's 
Norwegian folk tales assure the permanence of her 
contribution as an artist and set a high standard for 
future recordings of storytelling. 

Today storytelling is an important feature in the 
work of children’s departments of public libraries in 
the major cities. In many smaller communities, a 
trained children’s librarian conducts an excellent 
storytelling program. 

The National Story League 

The National Story League was organized in 1903 
by Richard T. Wyche on the campus of the Univer- 
sity of Tennessee. Mr. Wyche, a lecturer and story- 
teller with a strong conviction of the value of story- 
telling as a social service and a personal experience, 
was a natural leader of a spontaneous revival of the 
art in the South. He was president of the League for 
its first 16 years. 

During that period Mr. Wyche made the League 
widely known by his lectures and writings. The first 
Story League formed after the organization was at 
Selma, Ala., the first Junior League at Corinth, Miss. 
Story Art, the official publication of the National 
Story League, is published at Dallas, Tex. The Year 
Book issue of this bimonthly magazine contains a 
roster of Story Leagues and Junior Story Leagues. 


How to Tell a Story 


'jpHE ANCIENT challenge for a story has gone unan- 
swered in far too great a measure. This is true es- 
pecially in small towns and rural districts, where for 
generations boys and girls have never heard a story 
told. This need not be so. Wherever there may be 
s small library, a school, a community center, a scout 
troop; wherever there may be a librarian, a teacher, 
a leader, or parents — there can and should be story 
hours. For example, recently in Maine groups of 
high-school students have been going into isolated 
districts to tell stories in the small one-room school- 
houses, They have been guided by an experienced 
Etorjdeller and have discovered for themselves as 
Well as for their listeners the fun and enthusiasm 
th^ lie in good stories. 

To learn something new is stimulating. To learn 
hy one’s own effort, by the older and perhaps the 
best method in the world — trial and error — is equally 
® unulating. A beginner need not be fainthearted, 
or the beginner in storytelling here are two primary 
octs that may provide a springboard. First, everyone 
potential storyteller; everyone receives that racial 
pontage passed on by the traditional storytellers, 
ocond, whether one be conscious of it or not, nearly 
^^yone has been telling stories since he learned to 

to n,dults have continually felt the urge 

, stories about themselves, about the books they 
read, about the plays or motion pictures they 
ye seen, about something they have heard over the 
- ^oth the urge to tell and the ability are in- 
'^ed in us. Taking off from here it would be well 


to mark those factors in storytelling which are of most 
importance to the beginner. 

Building Voice and Vocabulary 

Every art requires its special tools and mediums 
for expression. For a storyteller these are a pleasing 
voice and a certain skill in and appreciation for the 
use of words. The only w^ay to be sure one has a 
pleasant voice is to acquire a listening ear. One must 
be able to hear one’s own voice as well as other 
voices; one must learn to mark, to compare, to ar- 
rive at some standard by which to judge a voice. Is 
it well pitched — not so high as to be thin and shrill, 
not so low as to be mumbling? Is it a flexible voice? 
We all know how dull and uninteresting a monotonous 
voice can be. Is there good breath control? This 
means a voice may be pulled out of the throat and 
placed on the diaphragm where it belongs. A throaty 
voice tires easily; it does not carry well. A few simple 
exercises in breathing, the practice of speaking vowels 
and words on the breath, can add strength, clarity, 
and a pleasing tone to voices that may at the start 
be not too pleasing. 

As for the use of words — they are for the story- 
teller what notes are for the musician or colors for 
the artist. A good, well-rounded vocabulary is a rich 
possession. It is out of words that storytellers create 
those pictures that captivate the listeners; for it is 
through the medium of pictures that the story is told 
and gathered in by the listeners. Words should be 
strong, of simple meaning; they should have color and 
that quality which arouses the imagination. Children 
take a peculiar delight in the sound and flavor of 
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words. They enjoy strange words if there are not 
too many of them used too often. Anything un- 
familiar in a story should be explained before the 
story is begun. Never break the magic of a story by 
stopping in the middle to explain. 

What Makes a Good Story? 

It is important to have some understanding of 
what makes a good story to tell. Nearly all the stories 
included in what we call folk literature make for good 
telling. Nursery and fairy tales, myths, legends, and 
hero tales hold a universal appeal (see Folklore; Myth- 
ology). They have simple and strong language and 
their form is closely knit, usually around a single idea 
or plot. The ones that can be told on the “short 
breath,” as the French say, are the best for the be- 
ginner. The introduction in the story should be short, 
but it should arouse that sense of anticipation which 
makes the hstener eager for what is going to happen. 
The development, or action, in the story should be 
logical, step by step. Once the climax is reached the 
ending, or fulfillment, should come quickly; it should 
satisfy, and it should seem the right and only ending 
for that particular story. 

In the main a good story should appeal to those 
emotions that are felt to be both true and desirable 
in childhood: humor, love of adventure, desire for 
courage, compassion, a sense of good fellowship, joy- 
fulness, and fresh untrammeled imagination. It is of 
such substance that good stories are made. 

How to Prepare a Story 

WTrat inevitably concerns the beginner is the best 
way to memorize a story. To learn word by word is 
both tedious and difficult. This form of memorizing 
tends to make the story mechanical; too often it 
gives the impression of a recitation. True story- 
telling should have qualities of spontaneity and fresh- 
ness. A musician re-creates his music each time he 
plays it. A dancer re-creates what she dances. So 
with the storyteller — the story should be re-created 
each time it is told; it should come to each hstener 
as a hving experience; it should hold the immediacy 
of something that is just happening. Even a beginner 
can make what she tells seem spontaneous, newly 
created if she never allows the story to become me- 
chanically repeated, over and over, while it is being 
learned. 

It has already been stressed that stories come to 
both the storyteller and the listener in the form of 
pictures. It is as a series of pictures that a story 
should be memorized. Let it be read slowly, letting 
the picture of each character and event be formed 
naturally in the mind. Close the book and think the 
story through in terms of those pictures the mind — 
or imagination — ^Ims made. Then read the story again 
for the language. With two or three readings it is 
amazing how words fit themselves to the pictures and 
the story takes form. We all know what a strong hold 
pictures take on both imagination and memory. Stor- 
ies memorized in this way are never forgotten; they 
belong to the storyteller; she can trust them, tell them 
with enthusiasm and authority. 


That this way of memorizing by pictures may be 
more readily understood, here is a concrete example. 
The story used is ‘The Bremen Town Musicians’ 
taken from the tales of the Brothers Grimm (see 
Grimm) . It is a great favorite with children. Here are 
the pictures as they form themselves naturally in the 
mind of any storyteller: 

An old ass, or donkey (American children are more 
familiar with donkeys), is the first character to be in- 
troduced. All his life he has worked hard. Now that 
the donkey is too old to work his master has turned 
him out. 

He takes the road to Bremen. He will become a 
town musician. On the road he falls in with Growler, 
the old dog, also abandoned. 

Together they travel and meet up with IWiiskers, 
the old cat. No longer able to catch mice, the cat is 
going to be drowned by her mistress. 

They come to a barnyard. Here on a post they hear 
the old cock bemoaning his fate. He has failed to 
crow fair weather for Lady’s Day, so he is to be 
served up for the holiday dinner. 

The donkey persuades them all to come with him to 
Bremen and form a band. Their spirits rise. They 
are no longer outcasts. 

That night they take shelter in the woods. The 
cock and cat go up a tree, the dog and donkey lie 
down under it. Aloft the cock spies a light. It may 
offer better shelter. 

Making their way through the woods the four find 
a barn where robbers are hiding. They are feasting 
around a table. 

“Good fare for us,” announces the donkey. It is 
time to start being towm musicians. On the donkey , 
in turn mount dog, cat, and cock. Together they 
bray, bark, caterwaul, and crow. 

Terrified, the robbers flee. The four take over the 
barn. They feast, then settle themselves for the night, ;; 
each in his accustomed place. ) 

The robbers return. One of them attempts to dis- ' 
cover what has happened. I\Tiile he tries to find his 
way in the dark the cat scratches him, the dog bites '' 
him, the cock claws him, the donkey kicks him. 
More terrified than before he tells the others that 
witch or devil has taken over their hiding place. 
That is the last of the robbers. 

The four, left in peace, end their days in comfort 
and plenty. ^ 

‘The Bremen Town Musicians’ illustiates every .'i 
point in a good storj^: it is short; language is simple; i; 
introduction is brief; it develops logically; the end- M;| 
ing follows quickly upon the climax; and it satisfies. 

The story has a single central theme. Beginners will ‘sj, 
find it easy to learn and delightful to tell. 

Sources of Good Stories 

The transition for the beginner from the simple, 
unified folk tale to the more complex story by a fine ■ 
author should not be too difficult. Stories should be 
told from such writers as Rudyard IGpling, Eleanor 
Farjeon, Elizabeth Coatsworth, Henry Beston, Laura 
Richards, Beatrix Potter, Parker Fillmore, Seumas 
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JIacManus, and Wanda Gdg. Such a story as Wanda 
Gdg’s 'Gone Is Gone’ makes a perfect and easy tran- 
sition from the simple to the more complicated form 
of story. 

Furthermore children’s books should be "told 
from"; to tell just enough from the beginning of a 
good book whets the appetite for more. It invites 
those who are poor or slow readers to do more read- 
ing on their own account; it helps them to discover 
books on their own terms. So often it happens that 
boys or girls, thus invited to read a book through 
for themselves will go to the librarian and ask for 
another book “just the same kind.’’ Thus will wider 
reading interest grow; and that is good. (See also 
Literature for Children; Reading.) 

Last Things to Remember 

There is a final point in storytelling that needs 
emphasis — the matter of timing. This is as important 
in the art of storjdelling as in that of music, dancing, 
or the theater. Think of what a dreary, stupid per- 
formance it would be if a whole sjunphony were 
played through at the same tempo; if hnes through- 
out a play were given at the same speed; if a dancer 
never changed her rhythm, never broke it with a 
moment’s pause. 

So with a story. There are moments which call 
for slow, leisurely telling. As the action grows, as 
things begin to happen, it is natural to hurry the tem- 
po. Before a moment of awe, of rising wonder, of ex- 
citement, a pause can add much to the tang and flavor 
of a tale, and a storyteller gets far more fun out of 
the telling when she has learned to use timing ef- 
fectively. 

Here is a summary of those things of value that may 
lie in the art of the storyteller for the beginner: 

To remember that storytelling is a part of our 
racial heritage. 

To remember that nearly everyone is a potential 
storyteller. 

To learn to listen to voices, including one’s own, 
and then to mark what makes a pleasing voice: the 
right pitch, flexibility, breath control, clear enun- 
ciation. 


To realize the importance of words — to use them 
richly, with strength, meaning, and power. 

To know what makes a good story for telling: one 
With a smgle idea or plot, a short introduction, a log- 
'll development, the ending following closely on the 
Climax. A good story uses simple language, holds a 
'ffliversal appeal. 

■ To memorize a story by pictures. 

fo be conscious of the value of timing and to use 
It effectively. 


Books about Storytelling 
me Arf of the Storyteller. By Marie L. Shedlock. 
over.) The clearest and most readable exposition of 
wrytellmg as an art. It brings out a good approach 
stor 3 rtelling and to the selection of a story. It has 
F' t ^^irie in training courses for librarians and teachers, 
mgnteen stories are given in full. The revised edition 
c udes a foreword by Anne Carroll Moore, and the 


bibliography has been brought up to date by Eulalie 
Steinmetz. 

The Way of the Storyteller. By Ruth Sawyer. (Vik- 
ing.) This book combines the philosophy and the rich 
experience of one of the best modern storytellers. It 
includes 11 stories as well as an excellent bibliography. 

How to Tell Stories to Children. By Sara Cone Bryant. 
(Houghton.) A helpful book for teachers or mothers 
inexperienced in telling stories to little children. Now 
out of print, but available in many libraries. 

Books of Stories 

Tv/enfy-Four Unusual Stories. Selected and edited by 
Anna Cogswell Tyler. (Harcourt.) Unusual stories 
especially suitable for older boys and girls. 

Tales of Laughter. Selected by Kate Douglas Wiggin 
and Nora A. Smith. (Doubleday.) More than a hun- 
dred folk and fairy tales chosen for their humor and for 
their value as literature. 

Granny’s Wonderful Chair, By Frances Browne. 
(Macmillan.) Eight stories of fairidand told to a little 
girl by her grandmother’s wonderful chair. ‘The Christ- 
mas Cuckoo’ and ‘The Greedy Shepherd’ are especially 
popular. 

Big Music. Chosen by Mary Noel Bleecker. (Viking.) 
An excellent selection by an experienced storyteller of 
twenty humorous and vigorous folk tales. 

A Baker's Dozen. Selected by Mary Gould Davis. 
(Harcourt.) Thirteen favorite stories of boys and girls 
with an introductory chapter for storjriellers. 

The Wonder Clock. By Howard Pyle. (Harper.) 
Twenty-four stories by a master storj'teller and a fine 
artist. Text and pictures are inseparable. 

The Long Christmas. By Ruth Sawyer. (Viking.) A 
collection of stories to celebrate the birth of the Christ 
Child. They come from Spain, Italy, Ireland, Austria, 
the Isle of Man, the gypsies, and France. 

Puck of Pook’s Hill. Rewards and Fairies. By Rud- 
yard Kipling. (Doubleday.) A brilliant re-creation of 
the drama of English history for stor 3 ’’tellers and chil- 
dren. In time they begin with pre-Christian days in 
‘Weland’s Sword’ and go on through the Roman occu- 
pation of Britain and Queen Elizabeth I’s reign to the 
American Revolution in ‘Brother Squaretoes’. 

The Bold Dragoon and Other Ghostly Tales. By 
Washington Irving. Edited by Anne Carroll Moore. 
(Knopf.) A fine collection of classic American stories to 
tell at Halloween or around the campfire at night. 

The Day’s Work. By Rudyard Kipling. (Doubleday.) 
Good tales by the master storj'teller to narrate to older 
boys and girls. Favorites among them are ‘007’ and ‘The 
Brushw'ood Boy’. 

Rhymes and Verses. By Walter de La Mare. (Holt.) 
Story poems, like ‘The Isle of Lone’, please boys and 
girls who are sensitive to the sounds of words, while the 
shorter poems make a good beginning and ending of the 
story hour. 

The Great Quillow. By James Thurber. (Harcoiu-t.) 
A humorous fantasj'" that tells of a toymaker and a 
giant. The author’s ‘Many Moons’ is equally good. 

The Street of Little Shops. By Margery Williams 
Bianco. (Doubleday.) Gay and original stories of vil- 
lage life. ‘The Baker’s Daughter’ is a great favorite 
wnth the children. 

See also the bibliography Following the Folk Tales 
Around the World (in a later section of this article); 
and the bibliography on Christmas. 
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Following the Folk 


Tales Around the JVorld 



“In the mountains there lived a lion who was king of all that place.’* Drawing by Vladimir Lebedev from ‘The Lion 
and the Ox’, retold from ‘The Panchatantra’. (Macmillan.) 


TpOLLOWING the path of the folk tales is a stimu- 
lating adventure. It takes us around the world in 
space and through the centuries in time. It has the 
same thrill that explorers must feel when they set out 
to find new lands. It brings knowledge, too, just as 
surely as knowledge came to the old discoverers when 
they charted unknown seas. It also brings an under- 
standing of men’s motives and a tolerance that rec- 
ognizes faith where ignorance would see only super- 
stition. It is especially necessary to have this knowl- 
edge now when modern science and invention has 
brought the world into a close community of nations. 
From all over the world there is a demand today for 
unity and understanding. 

The old folk tales, told and retold by the human 
voice, for centuries before they were recorded, grow 
up out of the life of a country as a tree grows up 
out of its soil. As a tree is shaped by the sun and 
the wind, the heat and the cold, the drought and the 
rain, so the folk tales are shaped by the thoughts and 
the actions, the aspirations and the fears of a people. 
Often the outline of a story, and sometimes even the 
characters, are common to more than one country. 
But always the land itself and the people who dwell 
there leave a deep impression. It is as though they 
had dressed the story in their own native costume 
and made it their own. 

It would be hard to find a better antidote for the 


passions and prejudices of our world than the folk 
tales. Their humor, their freshness, their clean ob- 
jective action, their logical and clear-cut distinc- 
tion between good and evil are as refreshing to us 
in our perplexing international problems as the shade 
of a green tree is refreshing to a traveler who has 
stumbled along for hours under a blazing sun.^ Chil- 
dren turn to them instinctively because of their clear 
construction. They set the scene,.introduce the char- 
acters and go on at once to the action. Traditionally 
the action progresses in a cycle of three incidents, 


the third incident is the climax and is followed by 
the “and they lived happily ever after” — a phrase 
common to many tongues. The characters in folk tales 
are always sharply defined. One often hears children 
ask for a story under the name of the hero or hero- 
ine. It is through the affection and the memory of the 
children that Jack the Giant-Killer, Mollie Whuppie, 
Little Black Sambo, and others have been immor- 
talized. In the East the folk tales are more subtle. 
In the West they are simpler and more objective. 

The Far East 

Some of the oldest fables and folk tales which have 
been handed down to us came from the cradle of civil- 
ization, the East. One of the best and widely known 
of the Hindu folk collections is the book translated 
from the Sanskrit called ‘The Panchatantra’. In the 
translation of it by Arthur W. Ryder, prose into 
prose and verse into verse, it has something to say 
to everyone from the very wise to the very ignorant. 
It has the wisdom that appeals to age and the sim- 
plicity and humor that appeal to youth. 

Chiefly from India come the stories that tell of 
the rebirth of the Buddha in the form of different 
animals. The best translation for storytellers, Marie 
L. Shedlock’s ‘Eastern Stories and Legends’, is out 
of print. Miss Shedlock was too sensitive and too 
wise to point the moral of the tales. Yet, in each one 
the lesson that a great teacher sought to give his 
followers is evident. One detail of her wording is 
significant. Instead of beginning the story with the 
conventional “Once upon a time,” she begins it 
with the words that the teachers use in the temples, 
“And it came to pass that the Buddha was bom as a 
. . . Tliis sometimes puzzles the children; but that 
perplexity is often the beginning of understanding. 
The best retellings of the Buddha stories for younger 
readers that are now in print are the two collections 
‘Jataka Tales Re-told’ and ‘More Jataka Tales Re- 
told’ edited by Ellen C. Babbitt. 
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One of the best collections of the tales that the 
people of India tell one another is ‘The Talking 
Thrush’ by the English scholar W. H. D. Rouse. 
'The Cat and the Parrot’ is a great favorite. Older 
boys and girls like ‘The Wise Old Shepherd’. Mabel 
Ashe Beling’s ‘The Wicked Goldsmith’ contains one 
of the adventures of Rama, the epic hero of India. 

It is fairly recently that the folk tales of China 
were put into form for American children. One of the 
most famous of them 
tells the adventures 
of the Stone Monkey. 

Arthur Waley has trans- 
lated it, and the first 
seven chapters are in a 
book called ‘The Adven- 
tures of Monkey’ -with 
illustrations by Kurt 
Wiese, The gifted young 
Chinese artist Plato 
Chan has made a part of 
the story into the picture 
book ‘Magic Monkey’. 

It w'as originally written 
by Wu Ch’eng-en of the 
T’ang Dynasty. Recent 
additions to Chinese 
folk-lore are ‘Folk Tales 
from China’ and ‘More 
Folk Tales from China’ 
by Lim Sian-tek. They 
include legends and fairy 
tales and are illustrat- 
ed with unusual line 
drawmgs by William 
Arthur Smith. Another 
collection is ‘The 
Treasure of Li-Po’, six 
original fairy tales 
of old China told by 
Alice Ritchie and illus- 
trated by T. Ritchie. 

Before these were pub- 
iished, a French writer, 
now living in America, 
had told in both French 
and English an old Chi- 
nese folk tale called ‘The 
Five Chinese Brothers’, 
hater, it was published with illustrations in color 
hy Kurt Wiese. It has proved to be one of the most 
^pular picture books presented to boys and girls 
for many years. A variant of it is in one of Lim 
Siantek’s books. 

Many of the translations of the Japanese folk tales 
^enow out of print, A classic among them is Lafcadio 
^am’s translation of ‘The Boy Who Drew Cats’. 
What is needed is a new edition in one volume of the 
stories he translated, with attractive format and illus- 
trations. American boys and girls would like to see a 
“ew printmg of Madame Ozaki’s ‘Japanese Fairy 
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Book’, They welcomed the new collection of old tales 
retold by Yoshiko Uchida, called ‘The Dancing Kettle 
and Other Japanese Folk Tales’, 

The Middle East 

From Persia comes a cycle of stories as complete 
and as dramatic as any cycle in the literature of the 
world. It is a long narrative poem by a Persian poet, 
Firdausi, and is called ‘The Shah Nameh’, It cele- 
brates the Persian kings — ^Zal, Rustam, Kai Khos- 

rau and others. The 
story of Zal and Ruda- 
beh, the father and 
mother of Rustam, is a 
moving and beautiful 
love story. Boys espe- 
cially like the scene when 
Zal is questioned by the 
Wise Men and the Mu- 
bids to test his \visdom 
as a potential ruler. Rus- 
tam is the hero of 
Matthew Arnold’s poem 
‘Sohrab and Rustum’. 

In Arabia the hero 
story is told in ‘The Ro- 
mance of Antar’ by 
Eunice Tietjens. Antar 
w'as a great poet, a great 
warrior and a great lover. 
He sang as he rode into 
battle and his songs, 
surging up through the 
hoofbeats of the horses 
and the clash of arms, 
were remembered and re- 
corded by his followers. 
An old chronicler once 
said of Antar: “He was 
like no other child born 
of the desert, like a 
fragment of a thunder 
cloud.’’ The stories from 
the Arabian Nights 
Entertainment are too 
well known to need 
comment. One of the 
favorite translations 
was made in the 19th 
century by Andrew Lang. 
A new edition has been issued which has distin- 
guished illustrations by Vera Bock. 

From Turkey comes a group of amusing tales 
told by the gullible, good-natured Nasr-ed-Din, who 
was known as ‘The Hodja’. His stories were collect- 
ed and translated by Alice Geer Kelsey in a book 
called ‘Once the Hodja’. 

Russia 

’ For the transition from East to West there is a 
group of tales from the Caucasus Mountains in Russia 
that were first recorded in lovely, singing verse by 
the greatest of Russian: poets, Alexander Pushkin. 
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*'£ach morning the artist knelt quietly on a mat and painted beau- 
tiful little pictures,” Drawing by Lynd Ward from <The Cat 
Who Went to Heaven* by Elizabeth Coafsworth, (Macmillan.) 


Even in the English translation the words are 
like music. They always carry a sense of the old 
Russia — cold winters and the passionate welcome 
of spring, great distances and spaces, and its depend- 
ence on animals. In Ida Zeitlin’s poetic wording of 
the famous foreword to Pushkin’s ‘Skazki’, we read: 
There is a halcyon sea, and from its untroubled 
waters silver mists rise. 

And a gnarled oak grows on the shore, and a 
learned cat that is chained with a chain of gold 
walks forward and back. And he sings as he goes 
to the right, and as he goes to the left he tells 
strange tales of enchantment. 

These Russian stories tell of a people 
who love color and beauty of form, whose 
imagination personifies the natural ele- 
ments and gives speech to animals. Post 
Wheeler has translated some of these Cau- 
casus tales in his ‘Russian Wonder Tales’. 

The 19th-century composers have made 
some of these stories immortal through 
their compositions. 

A favorite Russian story is ‘The Little 
Humpbacked Horse’. It is in Post Wheel- 
er’s book, and Titiana Drovme has trans- 
lated it into English verse in ‘The Little 
Magic Horse’ with illustrations in color by 
Vera Bock. Then there are the simple, 
humorous tales of the Russian peasants, 
often with animals for characters. Arthur Ransome 
tells some of them in his ‘Old Peter’s Russian Tales’, 
and Valery Garrick tells them for younger children in 
‘Picture Tales from the Russian’, He illustrates them 
with black and white drawings that children particu- 
larly like. There is one for every page. It is a good 


book to give children who are just learning to read; 
but boys and girls of almost any age like to chuckle 
over the Russian version of ‘Gingerbread Boy’. It 
is called ‘The Bun’, and instead of the “sowers and 
reapers” the little bun meets a rabbit, a wolf, and 
a bear. Chanting his song, he gets away from them 
all, only to fall at last into the greedy mouth of the 
sly, red fox. 

The most comprehensive collection of Russian 
folk stories ever published in English is the ‘Russian 
Fairy Tales’ translated by Norbert Guterman. It 
has unusual illustrations in color by Alexander 
Alexeieff. It is a selection from the famous collec- 
tion of Afanasiev, and includes more than 170 
folk tales. There is an informing commentary by 
Roman Jakobson. Altogether it is an invaluable 
source for storytellers. 

Finland 

Finland can boast of one of the greatest of the epic 
tales — the Kalevala, It is so ancient that no one 
knows when it was first sung. It was not until the 
19th century, however, that Zacharias Topelius and 
Elias Lonnrot gathered it into a complete poem. Soon 
afterward it was translated into English blank 
verse by John Martin Crawford and published in 
America. Surely Henry Wadsworth Longfellow took 
the meter for his ‘Hiawatha’ from the Kalevala. 
Contrast the two lullabies: 

Yonder is thy golden infant. 

There thy holy babe lies sleeping. 

Hidden to his belt in water, 

Hidden in the reeds and rushes. 

And from Longfellow’s epic poem ‘Hiawatha’: 

There the wrinkled 
old Nokomis 
Nursed the little 
Hiawatha, 

Hocked him in his 
linden cradle 
Bedded soft in moss 
and rushes. 

The heroes, Bma- 
rinen the Smith 
and Wainamoinen 
the Minstrel, are so 
individual, so full of 
courage and humor 
and vitality that they 
leave a deep impres- 
sion. Their wooing 
of the Maid of 
Beauty makes 
modern love stories 
seem but “milk and 
water” by compari- 
son. One of the best 
versions of the Kalevala in prose is Babette 
Deutsch’s ‘Heroes of the Kalevala’. Parker Fillmore 
translated the Finnish folk tales in 'Mighty 
Mikko’. Mikko is the Finnish fox, certainly a close 
relation of the French Reynard. The wolf is called 
Pekka and the kindly, stupid bear Osmo.The dialogue 
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between them is filled with humor. Evidently the 
Finnish peasant loves argument. The Finnish folk 
tales are great fun to tell. ‘Tales from a Finnish Tupa’ 
is an excellent collection. James Cloyd Bowman made 
the selection and did a literary translation from a 
literal translation into English by Aili Kolehmainen. 
Margery Bianco was the reviser. 

Poland 

Many of the folk tales and legends of Poland have 
been preserved by the Catholic Church. The peo- 
ple have a friendly, naive feeling for the great fig- 
ures in the Christian religion, and this feeling is ex- 
pressed in their folklore. Saint Joseph makes a plough 
to help a poor farmer. Saint Peter engages in a lively 
dialogue with a cobbler who wants to 
get into heaven. Saint Anna, the 
mother of the Virgin, hangs the 
heavenly household goods but to 
air and some mischievous little an- 
gels tear the cover of the down com- 
forter — and so snow falls on earth. 

These stories are translated by 
Lucia Borski and published in a beau- 
tifully designed book called ‘Polish 
Folk Tales’. A second group of tales 
that have been told for centuries to 
the children of Poland is also trans- 
lated by Mrs. Borski. They are in 
two volumes: ‘The Jolly Tailor’ 
and ‘The Gypsy and the Bear’. 

Children particularly like ‘The 
Jolly Tailor’ — a story that has all 
the biting wit and the cryptic phras- 
ing characteristic of the native Polish storyteller. 

A charming legend of the little cat who sang a lull- 
aby for the Christ Child has been made into a picture 
hook with unusual and beautiful drawings in color by 
a Polish artist, Irena Lorentowicz. She illustrates, too, 
the story of ‘The Nine Cry-Baby Dolls’ — an amusing 
old folk tale that has in it a kernel of wisdom. It is 
evident from all the translations that the Polish peo- 
ple love to tell a good story and to bring to it their 
Mt and their skill in dialogue. 

Czechoslovakia 

The Czechs, for all their stormy history, have pre- 
served a folk art and folk literature that is a constant 
and ever-living tribute to them. The picture book 
called ‘The Cock and the Hen' is a fine example of 
Ihe color and beauty of their folk art. It is illus- 
trated by Rudolf Mates. The translation by Raf Sza- 
ktuay published in this country is out of print. Parker 
Fillmore has translated the lively, humorous Czech 
elk tales in several volumes. Little children especially 
like three stories in a book called ‘The Shoemaker's 
Apron’— KuMtko, Budulfnek and Smolfcek. Ku- 
latko follows the pattern of a story from northern 
India called ‘The Cat and the Parrot’. Both are 
'’pry popular in the story hour, where boys and 
prls love to chuckle over the adventures of the greedy, 
oastful Indian cat and the Czech rooster. In Parker 
Gilmore’s ‘Czechoslovak Fairy Tales’ there is a tale 
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called Elatcha and the Devil. It has a variant in 
Spain and is a good choice for older boys and girls 
and even for adults. The Czech devil is a stupid, 
gullible creature. This account of how a determined 
old woman outwitted him is spicy and amusing. 

Germany 

From Germany come folk tales that are known all 
over the civilized wmrld. They were taken down from 
all sorts of people, rich and poor, high and low, by 
two brothers — ^MTlhelm and Jakob Grimm — in the 
19th century. It is great fun to trace the variants of 
these stories. Here is the Anglo-Saxon ‘Tom Tit Tot’ 
as ‘Rumpelstiltskin.’ Here is the French ‘Sleeping 
Beauty’ as ‘Briar Rose’. Here is the Finnish tale. 





“There was an old woman who had a gray goat.” Drawing by Valery Garrick 
from ‘Still More Russian Picture Tales’, a companion booa to ‘Picture Tales 
from the Russian’. (Lippincott.) 

‘The Partners’ as ‘The Cat and the Mouse Keep 
House’. Here is the English droll, ‘The Three Sillies' 
as ‘Clever Elsie’. And there are many others. Even a 
story from the Middle East called ‘Hafiz the Stone- 
Cutter’ is here as ‘The Fisherman and His Wife’. How 
did these stories travel? What wandering pilgrim or 
stoiyteller brought them into Central Europe? They 
have been translated and illustrated in many English 
editions. One of the most successful is Wanda Gdg’s. 
A famous artist before she began to work on the Ger- 
man folk tales as both translator and illustrator, she 
has given them freshness and zest and an irresistible 
humor. The first translation into English of the com- 
plete collection of the Brothers Grimm was made by 
Norbert Guterman and published by Pantheon 
Books. It has a foreword by Padraic Colmn and is 
illustrated by Josef Scharl (see Grimm). 

Germany’s hero story is common to Germany, 
Norway, and Iceland — the story of Siegfried. 
In German it is called ‘The Nibelungenlied’ and is 
the foimdation story for Richard Wagner’s opera 
cycle, ‘The Ring’. The form in which this hero story 
is told is clearer and more objective in Norway. 

The Scandinavian Countries 
In Norway the story of Siegfried is called ‘The Vol- 
sunga Saga’. It follows the old pattern of the epic 
tales. A hero must be bom to rid the world of evil. 
He must forge his oum sword. He must find a horse 
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that will carry him unharmed through fire and water. 
Then his mission begins. There is a dignity, a splendor 
about the Volsunga Saga that gives it a high place 
in the folk literature of the world. William Morris 



“He said . . . 'Mother, what is the matter? Are you angry with me?’” Drawing by 
Dorothy Lake Gregory from the story ‘Dwarf Long Nose’ in the collection ‘The Violet 
^ Fairy Book’ by Andrew Lang. (Longmans.) 

translated it into English calling it ‘The Volsunga 
Saga’, working with Eirikr Magnusson. Then he wrote 
a prose version— ‘The Story of Sigurd the Volsung’. 

Dorothy Hosford’s ‘Sons of the Volsungs’ tells the 
story for boys and girls. 

The Norse folk tales are vigorous, humorous, and a 
delight to tell. They are filled with the spirit of their 
country. To hear Gudrun Thorne-Thomsen tell them 
is almost as good as a trip to Norway. In them is a 
sense of the pine forests and rocky hillsides, the pros- 
perous farm lands and wide meadows, the white 
birches, the dark sea water cutting the narrow fiords. 

In them we meet the fearsome trolls and Boots, the 
younger son who manages to win the princess. White 
bears wander among the trees, and the heroine follows 
her lover east of the sun and west of the moon. 

They are grand tales to tell at Christmas because 
they suggest the scent of pine and spruce, a log fire 
roaring up the chimney, and the snow lying thick and 
white on roof and hillside. Collected in the 19th 
century by Asbjornsen and Moe, they were almost 
immediately translated into English by Sir George 
Dasent. His work on them is of a very high order. 

The first edition of his translation, ‘Popular Tales 
from the North’, contains a foreword which is an in- 
valuable comment on the path of the folk tales. 

Warmed with his enthusiasm and informed with a 
thorough scholarship, it is an inspiration to all lovers 
nf folklore Sigrid Undset’s translation is called 
‘Tr^ and Untrue’. Edgar Parin d’Aulaire and 
his wife Ingri, a Norwegian, have portrayed m pic- 


ture books the life of Norway for younger boys and 
girls. The first impressions of native Norwegian cus- 
toms and traditions have come to many very young 
Americans through ‘Ola’ and ‘Ola and Blakken’. 

Very little is in print now of 
the folklore of Sweden. Lucki- 
ly Selma Lagerlof’s ‘The Won- 
derful Adventures of Nils’ is 
available. It is creative -writ- 
ing, not folklore, although 
some of the native legends are 
woven into it. One is the story 
of Glimminge Castle and the 
epic war between the Black 
Rats and the Gray Eats. An- 
other is a legend found also in 
Brittany of a city that lies un- 
der the sea. The sound of its 
church bells can be heard on 
Easter morning. The story of 
Nils’ flight on the back of the 
wise goose is so representa- 
tive of Sweden that the tale 
has become a sort of folk-his- 
toiy of Sweden for American 
children. The stories are included 
in an edition with drawings 
by Baumhauer. 

In Denmark there is a group of 
folk tales that were first trans- 
lated into English by J. C. Bay. They have been re- 
told by Mary C. Hatch in ‘Thirteen Danish Tales’ and 
‘More Danish Tales’. Children especially like the 
story ‘The Talking Pot’. Denmark’s unique distinc- 
tion lies, however, in 
the fact that Hans 
Christian Andersen is 
one of its sons. Al- 
though he tells some 
of the folk tales of 
Denmark, he stamps 
them -noth his own 
peculiar genius. His 
creative writing, the 
“■w'onder tales”, are 
read and told and 
read again all over 
the cmlized world. 
Many scholars have 
translated them into 
English, and many 
famous artists have 
illustrated them. The 
first four fairy talp 
were published in 
Denmark in 1835. 
One hundred years later a centenary edition was 
issued by an American publisher -with woodcut illus- 
trations by Gwen Raverat. No tribute is too great to 
pay to the genius of Hans Christian Andersen. He 
left to the children of the world, and to their elders. 



“And inside, what should he find 
but a big, white cat seated com- 
fortably m a chair by the window.** 
Drawing by Edgun from ‘Thirteen 
Damsh Tales* retold by Mary C. 

Hatch. (Harcourt.) 
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an imperishable legacy of beauty and humor. Even 
in translation Andersen’s wit and homely philosophy 
delight his readem (see Andersen). 

The British Isles 

In the British Isles there are five separate folklores: 
Anglo-Saxon, the pixie stories in Cornwall, Welsh, 
Scottish, and Irish. The epic tale of the Anglo-Saxons 
is the story of Beovmlf, the half mythical, half histori- 
cal record of the warrior king. It is a stirring tale of 
the courage, resourcefulness, and integrity of a hero 
who was worshiped by his people. He typifies all that 
is best in the British race. 

It has been well told in 
prose by Dorothy Hosford 
in a book called ‘By His 
Own Might’. 

The Anglo-Saxon folk 
tales are too familiar to need 
much comment. Who can 
stand on Highgate Hill and 
not remember Dick Whit- 
tington and the Bow Bells? 

I\Tio can resist or forget the 
courage and the humor 
of Molly I\Tiuppie? The 
quaint tales the people call 
"drolls” are great favor- 
ites vdth children every- 
where. They listen with de- 
light to ‘The Teeny Tiny 
Woman’ and ‘The Three 
Sillies’ and ‘Master of All 
Masters’ — ^if the storyteller 
has enough breath to tell it 
to the very end. These 
stories and many more are 
in two books by Joseph Ja- 
cobs, ‘English Fairy Tales’ 
and ‘More English Fairy 
Tales’. Down in Cornwall 
are the pixies — those imp- 
ish, enchanting little crea- 
tures who may have been 
brought to England by 
Ihe Phoenicians when they 
came to mine tin. Enys Tregarthen told their 
adventures with great humor and imderstanding. 
Elizabeth Yates went over her material and pub- 
fehed some of her stories in a book called ‘Piskey 
Eolk’. Among them is the story of the fairy ointment 
and the strange, haunting tale of ‘Skerry-Werry’. 

The legends of King Arthur and his knights can 
™ traced through Devonshire, Cornwall, and Wales. 
^ a rocky promontory in north Devon are the 
^■ns of Arthur’s castle. Below it on the cliff is the 
aave where Merlin hid him as a baby. Standing here, 
Poking north and west over the sea, we can see in 
'jnagination the ship that carried Tristram and Isolde 
•'■om Ireland to King Mark— and tragedy. The fam- 
cycle was first written by Sir Thomas Malory 
printed by the Caxton Press in 1469. Howard 



The heroic Beowulf's pitched battle with the fearmi 
dragon. Drawing by Laszlo h^tulay from 'Ey His Own 
“ Might’ by Dorothy Hosford. (Holt.) 
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Pyle’s genius as both author and artist best presents 
it for boys and girls. In Marie Shedlock’s ‘The Art 
of the Stoiyteller’ there is a curious legend, retold 
from ancient Welsh sources, of the awakening of King 
Arthur and his knights from their long sleep in a cave 
on a Welsh hillside. It is an Englishman who wakens 
them, and he has come to the cave seeking gold. 
There is a challenge to 3 mung people in Arthur’s 
response when he hears the sound of the bell: 

“It is only a seeker after gold who has rung the 
bell. Sleep on, my warriors; the mom of Wales has 

not yet dawned.” 

Wales has its own epic 
tale, ‘The Mabinogion’, re- 
corded probably before Sir 
Thomas Malory VTote the 
Arthur cycle. Sidney La- 
nier’s version, ‘!&ight- 
ly Legends of Wales’, is 
probably the best known. 
Another version is ‘The Is- 
land of the Mighty’ bj’ Pad- 
raic Colum and it is illus- 
trated by Wilfred. Jones. 

In the north, in Scotland, 
is the most nearly human 
of the “over the border” 
creatures — the Scottish 
Brownie. The tale of how 
he finally departed for 
the far hills after serv- 
ing humans for centuries, 
is told by Frances Olcott 
in ‘The Book of Elves and 
Fairies’. It was a Brownie, 
still friendly to humans, 
who came back to the vil- 
lage of Blednock to re-es- 
tabhsh old relations. But 
the village people were 
afraid of him, so he returned 
sadly to the hills. In Scot- 
land, too, is the old shep- 
herd’s tale of Habbetrot the 
Spinner. Beatrix Potter 
tells it in her ‘Fairy Caravan’. One of the saddest 
of all love stories is the Scottish ballad tale, ‘Binnorie’. 

It is told in prose by Joseph Jacobs. Then there is 
Robert Bums’ ‘Tam o’ Shanter’. Anna Cogswell 
Tyler gives the storyteller’s version of that in ‘Twen- 
ty Four Unusual Stories’. Some of the Gaelic legends 
from the west highlands and legends of the saints 
who came early to the islands off the coast of Scot- 
land are still to be told for boys and girls. 

Over the sea m Ireland is that matchless cycle of 
the legendary kings called the Tuatha De Danann. 
Irish poets, dramatists, and storytellers have told 
and written these stories for centuries. They bring 
us down through Cormac and Finn MacCool to 
Cuchulain, who was called the Hound of Ulster, and 
to the coming of Saint Patrick. Perhaps the most 
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appealing of the hero-kings is Finn MacCool. Ella 
Young tells part of his story in her exquisite prose 
‘The Tangle-Coated Horse’. One of the most beauti- 
ful passages in Celtic literature is the Fairy Woman’s 
prophecy about Cuchulain, when Queen Maeve boasts 
of her rule of all Ireland. Standing before the Queen 
at twilight in the open fields the Fairy Woman says: 

Through ail my dreams there comes a lad. Young though 
he IS the marks of many wounds are on his skm, and round his 
head there shines the hero’s light. A face he has the noblest 
and the best, and m his eyes sparkles the champion’s gleam 
A stripling, fair and honest in his home, but in the battle 
fierce and tough and strong as though he wore a mighty 
dragon’s form 

By him your hosts are all hewn down. And on the battle- 
field the slam, foot laid to foot and hand to hand, do lie. Be- 
fore the hosts of Ulster all unmoved he stands as if to guard 
them from the fight. 

To all the world this youth’s name shall be known — Cuch- 
ulam, son of Sualtach of the Feats. But m the North, be- 
cause he guards their homes as a good watchdog guards the 
flocks upon the mountain side, men call him lovingly — the 
Hound of Ulster. 

It is Ella Young who tells the story of Balor’s 
son and of Angus the poet, and the mischievous, 
ever-changing Pooka. 

Her story ‘The Wondei- 
Smith and His Son’ is the 
tale of the Gubbaun Saoi, 
the Master-Builder, and 
his daughter Aunya. 

Like so many Irish writ- 
ers of the past and present, 

Ella Young is a poet. Her 
prose is like music. There 
aie many versions, oral 
and written of the Celtic 
legend of the Children 
of Lir who were con- 
demned by a wicked step- 
mother to float as swans 
on the lakes of Ireland for 
nine hundred years, but 
hers is the most beautiful. 

The words of this tale are 
music — the faint, eerie 
music of the swan’s song. 

The peasant tales of 
Ireland, the stories that 
are told around the peat 
fire by a wandering story- 
teller, are best retold % 

Seumas MacManus. In 
them is the Irish wit, the 
exaggeration, the love of 
adventure. All of them 
are more effective when 
they are told than when 
they are read. They need 
to be shared, and boys and girls everywhere love to 
listen to them. How they do chuckle over the story of 
‘Billy Beg and His Bull’. Ruth Sawyer brought some 
of these tales of the Irish “seanachies” back from Ire- 
land with her. Some are in her ‘The Way of the Story- 


teller’ and the favorite one, ‘The Voyage of the Wee 
Red Cap’, is in 'The Long Christmas’. 

Greece 

In Greece are the animal fables, first recorded by 
the Greek slave, Aesop, and the myths— those splendid 
tales of gods and men in the springtime of the world. 
Joseph Jacobs has selected and edited the fables in a 
book with illustrations by Richard Heighway. An- 
other fascinating edition is the one ai ranged by Boris 
Artzybasheff from the Croxall edition of 1722 and the 
James edition of 1848. His illustrations are woodcut 
engravings, original and spiced with humor. It is a 
book for every age, not especially for children. The 
‘Iliad’ and the ‘Odyssey’, Homer’s magnificent epics 
of war and adventure, have been told in prose, in 
one volume, by Padraic Colum. A more recent trans- 
lation of the ‘Odyssey’ and one that has a modern 
touch is by the English scholar W. H. D. Rouse. It 
has a special appeal for older boys and girls. The 
most complete record of the Gieek legends and myths 
and the two great epic poems was written in German 
by Gustav Benjamin Schwab. It has been translated 

into English by Olga 
Marx and Ernst Mor- 
witz in a book called 
‘Gods and Heroes’. 
The introduction by 
Wernei Jaeger is an 
invaluable guide to the 
literatuie of Greece. 

Italy 

Across the Adriatic 
from Greece lies Italy. 
No one who knows Italy 
and the Italians can doubt 
their possession of a rich 
and rewarding folklore. 
Their native ability to tell 
a story and to tell it dra- 
matically is as much a part 
of them as their flexible 
and expressive hands. The 
most commonplace inci- 
dent becomes a miniature 
drama when it is told by 
an Italian to an Italian. 

Their hero story is their 
own version of ‘The Song 
of Roland’. It was written 
by a poet, Ludovico Ari- 
osto, and published in 
Tuscany in 1516. ‘Orlando 
Furioso’, as it is called, is 
in 64 cantos. It glorifies 
the Christian knights who 
defended the tomb of 
Christ against the Saracens during the Crusades. The 
saga is played today in its entirety by the almost 
life-size Sicilian puppets. 

In the 17th century Giambattista Basile collected 
the Romance language folk and fairy tales in a volume 



“The Son of the Gubbaun got to his feet. ‘I coaJd travel 
the world’, he said, ‘with my reed-flute and the Hound that 
came to me out of the Wood of Gold and Silver Yew Trees’ ’’ 
Drawing by ^ris Artzybasheff from ‘The Wonder-Smith and 
His Son’ by Ella Young. (Longmans.) 




caUed The Pentamerone’. He wrote it in a Neapolitan a vivid impression of the story. Here above the green 
ia iect that was afterward discarded It lay “on the plain of Provence, with snow-capped mountains on the 
shelf for a number of years. Then the Itahan poet sky line, are the beech trees guarding the upland 
and philosopher, Benedetto Croce, with the help of meadow where Roland laid the bodies of Archbishon 
other scholars, wrote the tales in modem ^ ^ 


translated into English by N.M.Penzer. 

This book is an intensely human docu- 
ment, interesting not only to lovers of 
folklore, but to everyone who follows 
the social development of a race. Shrewd, W 
naive, humorous, these stories reveal m 
more of the tme Italy than volumes of ^Ij v bS , ^ 
formal history. ^ 

Up in Umbria and Tuscany Luigi Cap- ^ MS 

uana collected the folk tales in two very ^ 
popular books called ‘C’era una volta’ j ^ 
and ‘Fiabe’. Dorothy Emmrich trans- 
lated them into English, and they have 
been read and told in America under the 
titles ‘Italian Fairy Tales’ and ‘Golden- 
Feather’. They are so characteristic of ^ 

the Italian peasant in the northern 
provinces that to tell or listen to them is 
to hear him speak. Here are his humor, w 
his shrewdness, his love for the land, 
hb quick temper and jealousy and his 
quicker recovery. As one watches the 
Timcan peasants cultivating their little P 

piani” on the slopes of the Apennmes 
one feels that the old stories still 
lie buried in the minds of the people, .<The hare, from 
^ey tell them to one another, but they ^ood'en^av 
have not yet recorded them for the 
world to hear and read. Some day there will be a re- 
riyal of the old art of the stor5d;eller in Italy, and the 
enters and artists will vie with one another to bring 
the stories into book form. This is indicated in a 
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"The hare, from too great a feeling of security, and too much confidence in victory, 
overslept . . . and arrived . . . only to see that the tortoise had got in before her.” 
Wood engraving by Boris Artzybasheff from ‘Aesop’s Fables’. (Viking.) 

vill be a re- Turpin and of Oliver “with their faces turned toward 

ily, and the France.” Here is where he tried to break his sword, 

ler to bring Durendal, and — failing, hung it in the branches over- 

icated in a head. As one stands here the words of the Song 


recent book by an Italian author and artist, Dino 
Buzzati. This is not a folk tale but it is deeply Italian 
in thought and feehng. It is called ‘The Bears’ Famous 
nvasion of Sicily’, and the illustrations in color are as 
ramatic and expressive as the stoiy. 

. France 

France is so rich in her traditional literature and so 
appy in i{;g recording that one longs to spend a life- 
uue studying it. To France belongs the most appeal- 
reg, the most radiantly alive of all the hero stories— 
e Song of Roland. It was first sung by Taillefer, 
■ i^^^^'^badour of William, Duke of Normandy, in the 
®®^yry- Henry Adams tells the story in his 
I Saint Michel and Chartres’. To Taillefer’s 
Parers Roland was a hving memory, the nephew of 
Fra ^ Frenchman who had died for 

g- His qualities — ^youth, courage, pride, impul- 
i inherent in the Song and especially so 

aff^’^'^.^slation by Charles Scott-Moncrieff made just 
Sai f A • World War. Traveling from Mont 
, It Michel where, as Henry Adams says, the Song is 
liome,” to the high pass of the Gave River 
^ the battle of Roncesvalles was fought one gets 


repeat themselves m his mmd. Henry Adams says 
that the song of Roland was “chanted by every 
minstrel, known by heart, from beginning to end, 
by every man, woman, and child, lay or clerical, 
translated into every tongue, more intensely felt — 
if possible — in Italy and Spain than in Normandy 
and England, perhaps most effective as a work of 
art when sung by the Templars in their great castles 
in the Holy Land.” A prose version for boys and girls 
by James Baldwin gives not only the Song, but also 
earlier incidents in Roland’s life that were sung by 
the troubadours in the Middle Ages. 

To France, too, belongs the story of Reynard the 
Fox. This appeared in a collection of tales called The 
Beast Saga, written in Latin in the twelfth century. It 
has lived as a satire and is always a source of fun. 
Never was there such a villain — bird, beast, or man — 
as Reynard. He was everything that one should not 
be, but where else can one find so attractive a sinner? 
The trial scene is one of the wittiest bits of prose that 
French literature has produced. Its wit and its clever- 
ness have become, as it were, a part of the French in- 
heritance. Reynard’s story is best read in French in 
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the edition with the illustrations by A. Vimar. There 
is, however, an excellent translation into English by 
Andre Norton, with illustrations in black and white 
by Laura Bannon, one of which is shown below. 

Even more popular 
around the world are 
the French fairy tales, 
first told by Charles 
Periault to the ladies 
and gentlemen of the 
court of Louis XIV and 
later written as a 
book for the children 
of France. Sir George 
Dasent says of them: 

“Among the French 
tales we have passed 
from' the woods and 
fields and hills to my 
lady’s boudoir.” The 
mark that the witty 
French lawyer and 
scholar left on them can 
never be effaced. The 
only translation into 
English that holds his 
charm and beauty of 
wording is in Walter 
De La Mare’s ‘Told 
Again’. In his words 
the story of Cinder- 
ella becomes an ex- 
quisite love story set 
in a medieval city at 
Christmas time. Ma- 
dame la Comtesse d’ 

Aulnoy followed Per- 
rault, telling her deli- 
cate, romantic stories 
in England as well as in France. Perrault’s stories 
were illustrated by Gustave Dor6, as well as by 
numerous other famous artists. The Dord edition 
is called ‘All the French Fairy Tales’. 

Spain 

Spain has a great treasure of folklore, not only of 
hei own but from countries that were settled in the 
New World by her people. Some day the Spanish 
archives will be opened and the stoiies told for 
boys and giils. Until fairly recently there was very 
little from Spain for children. Ruth Sawyer tells a 
group of the tales that have been preserved among 
the peasants and goatherds in a book. Picture Tales 
from Spain’. Among them is a story of one of the ad- 
ventures of the royal mouse, Perez. The adventure 
that Ameiican children know best is the one that came 
through Puerto Rico with Pura Belprd in her ‘Perez 
and Martina’, with enchanting illustrations in color 
by Carlos Sanchez. Another favoiite character among 
the children of Spain is Padre Porko. The histoiy of 
this generous, kindly pig, who advised, doctored, 
and helped birds, animals, and even humans, is trans- 


lated into English by Robert Davis with drawings by 
Fritz Eichenberg. 

A group of folk tales, many of them from southern i 
Spain, was translated by Ralph Boggs and letold by 

Mary Gould Davis. It 
is called ‘Three Gold- 
en Oranges’. All of 
the work on this col- 
lection was done “on 
the spot,” each story 
written and illustrated 
by Emma Brock in the 
place where it was 
first recoided. Wash- 
ington Iiwing’s ‘The f 

Alhambra’ is the in- i 

valuable record of the 
legends connected vith ^ 

the exquisite palace 
and courtyards of the . 
Moorish kings near 
Granada. It is sheer 
good luck that one of 
the great American 
writers should have , 

worded the tales of 
the Alhambra — that 
place where the sound 
of runnmg water 
makes constant music 
and the lovely ivory 
curves and arches rise 
against a sky that 
seems forever blue. 

The Spanish hero 
story is half histoiy, 
half legend. Rodrigo de 
Bivar lived in the 11th 
century and fought 
to save Spain from the Moors. He is known every- ^ 

where as “The Cid.” His story, called ‘El Cantar de 
Mio Cid’, was translated into English by Robert 
Southey and became as popular in England as in 
Spain. The best version for boys and girls is Mei- 
riam Shei wood’s ‘The Tale of the Warner Lord’. 

Latin America 

It is through Spain that we come finally to the New 
World. The Spanish explorers and missionaries, com- 
ing to South America and Mexico and the south- ^ 
western part of North America, brought with them 
their faith, their language, and their folklore. They 
found among the native Indians an older culture 
and a literature that has only recently been wntten ^ 
for children. Some of the old tales may be found m a ^ 
book called ‘Stories from the Americas’, compiled by ^ 
Frank Henius and illustrated by Leo Politi. Anita 
Brenner gathered the Mexican folk tales in the book ^ 
‘The Boy Who Could Do Anything’, illustrated by ^ 
Jean Chariot. She heard some of them told by an old 
woman at Milpa Alta The boy’s name was Tepozton | 
and he is half god, half man. ' 
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In Brazil the native carnival has been described for 
children in ‘Maria Rosa’, a book written by Vera Kelsey 
with pictures in color by a distinguished Brazilian 
artist, Candido Portinari. Charles Finger’s ‘Tales 
from Silver Lands’ are from the Indians of Brazil. 


STORYTELLING 

Carl Carmer’s ‘America Sings’ gives a selection of 
the legends and “tall tales” mth the basic song and 
its music. Anne Malcolmson collected some of them 
in a book that boys and girls like — Yankee Doodle’s 
Cousins’ with ■sdgorous and amusing drawings by 



The wooing of the little cockroach, Martina, by Perez, the royal mouse. Drawing by Carlos Sanchez from ‘Perez and Martina’ 

by Pura Belpre. (Warne.) 


Since the publication of the book in 1924 they have 
been told and widely read all over the United States. 
These stories are well w’orth study bj’ anyone who 
is interested in folklore. ‘The Tale of the Lazy People’ 
IS the origin story of monkeys. There is a curious 
wisdom in it that makes the mysterious old man 
who carves the little figures out of wood the fore- 
runner of the modern psychiatrist. Through his 
study of the people he knew what they needed better 
than they Imew themselves. The story, ‘The Cat 
and the Dream Man’ has a theme as old as the 
human race — the power of suggestion through 
the sub-conscious, through dreams. The evil 
that is projected from the cat while she sleeps 
IS conquered by the courage and skill of a boy 
who outwits the cat in a race and so destroys 
•r® P°wer of her dreams. Maud Hart and Delos 
• heeler Lovelace have recorded some of the 
agends of the Indians of South America in a 
, called ‘The Golden Wedge’. They are the 
creation” stories in which the gods are brought 
0 earth to help man estabhsh his civihzation. 
p amusing tale from the Indians of Brazil is 
radiated by Maria Cimino and illustrated by 
^uis Jardim. It is called ‘The Armadillo and the 
A ° The folklore of South and Central 
laerica and of Mexico offers a challenge to 
"n ers and artists of tomorrow. 

•r ,,, North America 

n Aorth America there is today a hearten- 
fA ^^'’^wal of interest in our native folklore, 
q ^ been strengthened by writers like Carl 
w urg, Stephen Vincent Benet, and Carl 
to Lomax added greatly 

Clin ^ going about the country gath- 

_ g ballads and work songs from the people, 
of them for the Folklore Division 

thpm ^ kiibrary of Congress, and published 
a book called ‘Folk Song, U.S.A.’. 


Robert McCIoskey. In the Great Smoky Mountains 
native storytellers have been telling for many years 
the adventures of a boy named Jack, many of them 
founded on the European folk tales. They are in a 
book called ‘The Jack Tales’, recorded in the local 
idiom by Richard Chase. One of the finest examples 
of a tall tale about a great American is Stephen 
Vincent Ben4t’s ‘The Devil and Daniel Webster’, 
The trial scene when Daniel calls on the spirits 
of America’s dead to come back and testify is one of 

the jewels in our literary 
inheritance. In a second 
story called ‘Daniel Web- 
ster and the Sea Serpent’, 
Bendt tells of the sea 
serpent, Samanthy, who 
follows Daniel to Washing- 
ton and haunts the Poto- 
mac River, much to Dan- 
iel’s embarrassment. With 
his wife, Rosemary Bendt, 
he wrote, too, a group of 
poems called ‘A Book of 
Americans’. These create 
a vivid impression of 
our national heroes. We 
hear that: 

Peregrine White and 
Virginia Dare 
Were the first real 
Americans anywhere. 

Then we are carried from 
P. T. Bamum to Woodrow 
Wilson. Carl Sandburg’s 
‘Rootabaga Stories’ are 
not really folk tales be- 
cause he was the first to 
tell them. A thousand 
years from now they will 



‘The Padre came to Spain with the 
[fish, hundreds of years before the 
Romans and the Arabs and such quar- 
•elsome people.” Drawing by Fritz 
Sichenberg from ‘Padre Porko’ by 
PnbBri Davis. fHoUday House.) 
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probably be told and remembered for their glorifica- both spoken and written sources. Esther Shephard’s 
tion of the simple, homely things that are so vital a version, with illustrations by Rockwell Kent, is one ' 

part of American life. Only a great poet could have of the most popular. Louis Untermeyer tells most of 

written so truly and so beautifully. the adventures in a rhythmic prose that makes his | 

Indians of North America book a good source for storytellers. 

Legends and folk tales of the American Indians The tale of Pecos Bill, the greatest cowboy of them 

have been retold by outstanding writers and anthro- all, is recorded in a book by James Cloyd Bowman, 

pologists. One by one these Bill’s excitmg career has ^ 

fine collections have gone 
out of print. It is to be 
hoped that librarians, 
teachers, storytellers, and 
booksellers will w^ork to- 
gether to develop a great- 
er interest in Indian folk- 
lore. If a great demand 
for these tales develops, 
publishers will gladly 
bring the best of the older 
collections back in print 
and will publish new 
collections. 

Frank Hamilton Cush- 
ing spent years gath- 
ering the stories of the 
Zuni Indians, and his book 
remains their finest rec- 
ord. George Bird Grin- 
nell’s collection of the 
Blackfoot stories includes 
one of the most important 
of all Indian legends — 
the ‘Legend of Scarface.’ 

Scarface was the first 
“pioneer” to cross the 
Great Divide and see 
the shining expanse of 
the Pacific Ocean. In his 
journey we can see, as m 

a prophecy, the long pro- Walker and his tiny wife, 4 

cession of fur traders and pioneers who peopled the Hokey. They were recorded in their original idiom by 
West. It is a story that stirs the blood of American Euia Duncan, and illustrated with great success by 
boys and girls. From the Indian tribes in Canada Fritz Eichenberg. i 

comes the hero story of Raven, the god who stole In all the American folk tales one feels strongly ^ 
fire from heaven to warm the earth. This story is those qualities that make America. Humor is in them, 
told in ‘Old Raven’s World’ by Jean Maury and in and courage and faith and initiative. The American iv 
‘The Box of Daylight’ by W. H. Hillyer. These last love of “tall talk” is there, her boastfulness, her > 
two collections are out of print. Among the books desire to “show off.” And behind them all is the rug- ' 
available is ‘In My Mother’s House’, a picture book ged splendor of the land itself; the beauty of virgin 
from the Pueblos. The drawings^ are by an Indian forests, of wide, fertile fields, of rushing rivers and 
artist, Velino Herrera. The Eskimo folk tales are snow-capped moimtains. American inventiveness to- ^ 
told with humor by Charles GilUiam in a book day dominates land and sky, but the spirit that in- ^ 
called ‘Beyond the Clapping Mountains’. spired it is inherent in her folk tales. They are ^ 

American Tall Tales worth preserving because they express a people 

In the last two or three decades the American tall made up of many races but looking toward the 4, 
tales have been given fine treatment by American unity of thought and purpose that was defined q 
writers and collectors. All of the stories of the fa- by the makers of our Constitution w^hen the United ^ 
mous liunberman, Paul Bunyan, and Babe the Blue Ox States of America was bom. 
have been collected in one volume by Harold Felton. Africa 

There is a good deal of controversy over the origin Africa, -with its many tribal languages, ito over- 
of Paul and Babe. This book gives the testimony from lay of culture brought by the many coimtries that 











‘*De panter say, *I*se mad ’cause you brought everybody sumpn 
’cept me!”’ Drawing by Fritz Eichenberg from *Big Road 


an mresistiDie appeal to 
yoimg people. It is great 
fim to share wdth them 
Bill’s invention of the 
Perpetual Motion Ranch, 
his taming of the mus- 
tang, Widow Maker, and 
his wooing of Slue-foot 
Sue. It is Bowman, too, 
who tells the story of 
John Henry, the Negro 
hero who “beat the 
steam-drill.” 

The Negro folk tales 
. have been told supremely 
well by Joel Chandler 
Harris in his ‘Uncle Re- 
mus’. Luckily, the perfect 
illustrator was at hand 
when the books were pub- 
lished. No artist nill ever 
characterize in pictures 
Brer Fox and Brer Rabbit 
and Brer Tarrypin with 
greater clarity and humor 
than A. B. Frost did in 
the original editions. From 
a Negro cook in North 
Carolina comes a group 
of stories about a legend- 

QT-ir Iiprrv nnllpH Biff Road 
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iave colonized it, has been slow in presenting its 
native folklore to the world. In 1921 there was pub- 
lished in France a collection of African folklore that 
n-as made by the French writer Blaise Cendrars. It 
L- called ‘Anthologie_N6gre’, and some of the stories 
in it were translated into English by Margery Bianco. 
These stories are fascmating, dramatic, and primitive 
and a great contribution to folk literature. Albert 
Heker translated some of the Nigerian folk tales in 
his ‘African Stories’. This book is for students of 
folklore rather than for children. Both the boys and 
girls and the storytellers liked Erick Berry’s ‘Black 
Folk Tales’ as long as it was available. 

In 1945 E. B. Kalibala brought to America a group 
of stories from the Buganda tribe of East Africa. It 
iras published a year or so later in a book for the 
children called ‘Wakaima and the Clay Man’. These 
may be the origin stories of Uncle Remus. The title 
story is almost cer- 
tainly ‘The Tar 
Baby’, and Wakai- 
ma is Brer Rabbit 
m an older setting. 

The outstanding 
book of African 
folklore for chil- 
ken and adults 
is ‘The Cow-Tail 
Switch’ by Harold 
Courlander and 
George Herzog. 

The stories are 
from West Africa; 
they have the 
strength, humor, 
and rhythm that 
reflects centuries of 
tellmg. In 

many 
ef them, as in most 
old folk tales, 


a moral lesson is implied. Mr. Courlander collabo- 
rated with Wolf Leslau in recording and retelling the 
folk tales of Ethiopia in a book called ‘The Fire on 
the Mountain’. 

In South Africa Pattie Price col- 
lected some of the tales of the Zulu 
tribes in a book called ‘Bantu Tales’. 
She tells these tales in a rhyth- 
mic free verse that reflects the 
maimer of the originals. 'The fa- 
vorite story, as far as American 
boys and girls are concerned, is the 
tale of Nya-nga the serpent. It is 
a convincing picture of children in 
an African -^age. Undoubtedly 
more of the African folklore will be brought into form, 
translated, edited, and illustrated for publication. 
Modem communication and recording has opened 

up the folk art and 
folk Hterature of 
the most remote 
people. Physically 
the world has been 
explored and 
mapped. But the 
stored up riches 
of mind and spirit 
are not available 
yet to everyone — 
everywhere. The 
path of the folk 
tales is defined, 
but many treas- 
ures along its way 
are still hidden. 
To bring them to 
light for the chil- 
dren of the world 
is a challenging 
adventure. 




Mr. Hare.” 
(Wakaima.) 


A List of Folk Tales fro m Many Lands 


T. „ The Far East 

thurW D**'??®*®’***^®' Translated from the Sanskrit by 
fnrm ’ (University of Chicago Press.) These storie: 

*orin onp nf j ^ i— 


•— JV.C1. (, university 01 Uhieago eress.) inese stories 
tiansW^ oldest, wisest, and wittiest of books. In this 
TatnV°'? understood even by little children. 

C. BaKvu Re-told. More Jataka Tales Re-told. By Ellen 
itorio. ^-^PP'eton.) Simple retellings of the Buddha 
"West folklore extant. 

(lom Story of the Mahabharata. Adapted 

Bkalipn. o translation of Kisari Mohan Ganguli by 
(Day)* Illustrated by Cyrus LeRoy Baldridge. 

famous Hindu epic for young people, 
by Rnu . ® pme Pit. By Harold Courlander. Illustrated 
Indonesia tl" (Harcourt.) Living folk tales from 

The Do . from original sources, 
l^ld bv Kettle and Other Japanese Folk Tales. Re- 

^lories u Uchida. (Harcourt.) Fourteen authentic 
®hiniEn author in her childhood, 

ter.) A f Uancing Bear. By Christine Weston. (Scrib- 
* 1 ® ’ I’®®®’! upon reality, that is outstanding for 

P ere and the quality of its prose. 


Japanese Fairy Tales. By Lafcadio Hearn. (Liveright.) 
Not all the stories in this collection are translated by 
Lafcadio Hearn, but it does include one of the best and most 
characteristic of the Japanese folk tales, ‘The Boy Who 
Drew Cats’. 

The Cat Who Went to Heaven. By Elizabeth Coats- 
worth. Illustrated by Lynd Ward. (Macmillan.) A Japa- 
nese legend which is told in poetic prose and has distin- 
guished illustrations. 

Folk Tales from China. More Folk Tales from China. 
Compiled by Lim Sian-tek. With illustrations by William 
Arthur Smith. (Day.) Legends and folk tales told by a 
Chinese who has known them since childhood. The illus- 
trations reflect perfectly their spirit and tradition. 

The Adventures of Monkey. Adapted from the translation 
made from the Chinese of Wu Ch’eng-en by Arthur Waley. 
(Day.) A story that "has delighted millions of Chinese 
children and adults for over three hundred years.” This 
translation is illustrated by Kurt Wiese. 

The Good-Luck Horse. By Chih-yi and Plato Chan. 
(Whittlesey.) A Chinese legend of a boy and his miraculous 
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pony, Good-Luck Horse, told with many pictures by an 
artist and his sister. 

The Magic Monkey. By Plato and Christina Chan. 
(Whittlesey.) A version for younger children of the classic 
Chinese hero tale. 

The Treasure of Li-Po. By Alice Ritchie. Illustrated 
by T. Ritchie. (Harcourt.) Six original Chinese fairy tales 
told in traditional style by an English writer. 

Shen of the Sea. By A. B. Chrisman. (Dutton.) Folk 
tales of China that tell the origin of tea, of chopsticks, of 
dragons, etc. 

The Five Chinese Brothers. By Claire Huchet Bishop. Il- 
lustrated by Kurt Wiese. (Coward-McCann.) A Chinese 
folk tale told with great skill and illustrated with pictures. 

Once in the First Times. Compiled and edited by Eliza- 
beth Hough Sechrist. Illustrated by John Sheppard. (Mac- 
rae.) Legends and folk tales from the Philippine Islands, 
with the tribe indicated from which each story came. In- 
cludes myths of the first Filipinos. 

The Middle East 

The Arabian Nights. Edited by Andrew Lang. Revised 
edition with illustrations by Vera Bock and a foreword by 
Mary Gould Davis. (Longmans.) 

The Arabian Nights. Edited by Kate Douglas Wiggin and 
Nora A. Smith. (Scribner.) Illustrated with twelve full- 
page pictures in color by Maxfield Parrish. 

Once the Hodja. By Alice Geer Kelsey. (Longmans.) 
Stories told in Turkey five centuries ago by Nasr-ed-Din. 
“Children of Turkey know and laugh at them today.” 

Russia 

Russian Fairy Tales. Translation by Norbert Guterman. 
Illustrations by Alexander Alexeieff. (Pantheon, o.p.) The 
most comprehensive collection of Russian folklore in English, 
with an invaluable commentary by Roman Jakobson and 
unusual illustrations by Alexander Alexeieff. 

Russian Wonder Tales. By Post Wheeler. (The Beech- 
hurst Press.) The dramatic, colorful folk tales of the Cau- 
casus retold by a scholar who has kept their beauty and their 
rhythm. The illustrations in color are by Bilibin. 



Yes and No Stories. By George and Helen W. Papashrily. 
(Harper.) A book of Georgian folk tales. 

Tales of Faraway Folk. By Babette Deutsch and Avrahm 
Yarmolinsky. (Harper.) The peasant source of these little- 
known stories from the lands of the Baltic and the White 
seas is reflected in the illustrations by Irena Lorentowicz. 

Finland 

Heroes of the Kalevala. By Babette Deutsch. (Messner.) 
An excellent retelling in prose of the Kalevala. It includes 
the story of Lemminkainen as well as the forging of the 
Sampo and the wooing of the Maid of Beauty. , 

Tales from a Finnish Tupa. By James Cloyd Bowman and 
Margery Bianco. From a translation by Aili Kolehmainen. 
(Whitman.) The folk tales of Finland in an excellent trans- • 
lation. They are gay and funny and dramatic. Children . 
love to listen to them. 

Mighty Mikko. By Parker Fillmore. (Harcourt, o. p.) , 
The folk tales of Finland told with vigor and humor. The ■ 
title story, a favorite with boys and girls, is also in ‘A 
Baker’s Dozen’ by Mary Gould Davis. (Harcourt.) 

Poland : 

Polish Folk Tales. Translated by Lucia Merecka Borski. 
Illustrated by Erica Gorecka-Egan. (Sheed.) Legends ' 
that have been preserved by the Catholic Church in ' 
Poland and folk tales that have been “remembered” by " 
the people. 

The Jolly Tailor. Translated by Lucia Merecka Borski and , 
Kate B. Miller. (Longmans.) A collection of Polish folktales, ’ 
cryptic and amusing. The favorite story with the children is * 
the title story about Mr. Joseph Nitechka "who was a very ^ 
thin man and had a small beard of one hundred and • 
thirty-six hairs.” 

Czechoslovakia 

The Shoemaker’s Apron. By Parker Fillmore. (Harcourt.) ^ 
In this collection are the three most popular stories for little j. 
children: ‘Budulinek’, ‘Smolicek’, and ‘Kurdtko’. i' 

The Laughing Prince. By Parker Fillmore. (Harcourt.) ^ 
Another collection of the Czech folk tales. It includes the 
story of ‘The Girl in the Chest’. f 



“Once upon a time there were five Chinese brothers and they all looked exactly alike.” Drawing by Kurt Wiese from 
‘The Five Chinese Brothers’ by Claire Huchet Bishop. (Coward-McCann ) 


The Little Magic Horse. Translated by Titania Drowne. 
Illustrated by Vera Book. (Macmillan.) A well-known folk 
tale translated into English verse with fascinating illustra- 
tions in color. The prose version is in the Post Wheeler 
translation. 

Old Peter’s Russian Tales. By Arthur Ransome. (Nelson.) 
An attractive edition of the authentic tales of old Russia. 

Picture Tales from the Russian. By Valery Garrick. (Lip- 
pincott.) Younger children enjoy listening to these simple 
amusing tales of the Russian peasants. There are many 

^^To'^Your Good Health. In ‘The Art of the Storyteller’ 
by Marie Shedlook. (Dover.) A good-humored Russian 
folk tale for the beginning storyteller that never fails to 
hold an audience. It is great fun to read aloud as well 
as to tell. 


Czechoslovak Fairy Tales. By Parker Fillmore. (Har- 
court.) Almost all boys and girls like these Czech folk 
tales. They are very old, very true to Czech peasant life, 
and full of fun. 

Germany 

Tales from Grimm. More Tales from Grimm. Freely 
translated and illustrated by Wanda Gdg. (Coward-McCann.) 
This is the edition for the children because of the illustratiOTS, 
and for the storytellers because of the wording. The text has 
the rhythmic quality of stories that have been told for cen- 
turies. Equally valuable is Wanda Gdg’s ‘Gone Is Gone and 
‘Snow White and the Seven Dwarfs’. . . 

Household Stories by the Brothers Grimm. (Macmillan.) 
This edition, with illustrations by Walter Crane, is the one 
that every family should have. 
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Grimm's Fairy Tales; complete edition. (Pantheon.) The 
caly complete record in English of the German folk tales 
gathered by the Brothers Grimm. This is illustrated with 
more than two hundred drawings, many in color, by the dis- 
tiiguished artist, Josef Scharl. For anyone interested in 
rioiytelling and in folklore it is a necessary book. 

Scandinavian Countries 

Swords of the Vikings. By Julia Dams Adams. (Dutton.) 
Stories of the Norse heroes retold from Saxo Grammaticus. 
For the older boys and girls. 

Thunder of the Gods. By Dorothy Hosford. Illustrated 
by Claire and George Louden. (Holt.) Vigorous retellings 
of the Norse myths from the Icelandic Prose Edda. 

East o’ the Sun and West o’ the Moon. Edited by Gudrun 
Thome-Thomsen. (Row.) Twenty-five of the vigorous, 
dramatic Norse folk tales retold by a famous story^teller. 

True and Untrue. Edited and compiled by Sigrid Undset. 
(Knopf.) The famous novelist’s own choice of her native 
folk tales. There are black and white illustrations by Fred- 
erick Chapman. 

The Hen That Saved the World. By Margaret Sperry. 
Illustrated by Per Beckman. (Day.) Fresh interpretations 
of the traditional Asbjornsen and Moe stories. 

Ola. Ola and Blakken. By Ingri and Edgar Parin d’Au- 
hire. (Doubleday.) Two picture books in color that tell of a 
little boy in Norway, his three sisters Line, Sine, and Trine, a 
fierce trollcock, and the gentle horse Blakken. 

Thirteen Danish Tales. More Danish Tales. Retold by 
Marj' C. Hatch. (Harcourt.) A new translation of the cryp- 
tic, amusing folk tales of Denmark. The first book includes 
the ever-popular story called ‘The Talking Pot’. 

The Wonderful Adventures of Nils. By Selma Lagerlof. 
(Pantheon.) These are folk tales only in the sense that the 
Swedish novelist has woven the native legends into the 
dory. In this edition both adventures are included in the 
one volume with illustrations by H. Baumhauer and an end- 
paper map of Nils’s journey. 

Fairy Tales. By Hans Christian Anderson. Illustrated by 
huzabeth MacKinstry. With an introduction by Anne Car- 
mil Moore. (Coward-McCann.) There are many editions 
™ traiislations of the stories of this great creative writer. 
Ris edition is especially valuable for its selection, its illus- 
hatioas, and its foreword. 
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The Sons o’ Cormac. By AJdis Dunbar. (Dutton.) Hero 
stories, told with distinction, from the Celtic ‘Tuatha De 
Danann’. 

The Tangle-Coated Horse. By Ella Young. (Longmans.) 
Part of the Fionn Saga beautifully told with clistinguished 
illustrations by Vera Bock. 

The Wonder-Smith and His Son. By Ella Young. (Long- 
mans.) The tale of the Gubbaun Saor, the wonder-smith of 
the ‘Tuatha De Danann’, told in rhythmic prose with illus- 
trations by Boris Artzybasheff. 

The Boy Who Knew What the Birds Said. By Padraic 
Colum. (Macmillan.) Eight quaintly told stories which are 
based on Irish tales. They are delightfully full of traditional 
Irish humor and imagination. 

The Unicorn with Silver Shoes. By Ella Young. (Long- 
mans.) The tale of the son of Balor, King of Fairyland, the 
Pooka, and Flame of Joy told by a Cleltic poet with illustra- 
tions by Robert Lawson. 

Irish Fairy Tales. By James Stephens. (Macmillan.) A 
favorite version of the traditional Celtic tales by an Irish poet 
and novelist. 

Well o’ the World’s End. By Seumas MacManus. 
(Devin-Adair.) A collection of folk tales told by a master 
storyteller, a Shanachy from Donegal. 

Celtic Fairy Tales. Edited by Joseph Jacobs. (Putnam.) 

A companion volume to ‘English Fairy Tales’, this tells 
simply the outstanding folk tales of Ireland. 

The Big Tree of Bunlahy; Stories of My Own Countryside. 
By Padraic Colum. (Macmillan, o.p.) A fine collection of 
stories that includes two of the Cormac tales and a typi- 
cal Irish folk tale called ‘Our Hen’. 

Jack O’Moora, and the King of Ireland’s Son. By Brj^an 
MacMahon. Illustrated by Richard Bennett. (Dutton.) 

A completely Irish story that has rhythm and cadence, a 
repetitive pattern, and mystical overtones. 

Wee Meg Barnileg and the Fairies. In ‘The Way of the 
Storyteller’ by Ruth Sawyer. (Viking.) There are three 
other Irish tales in this book which is dedicated to the 
author’s childhood nurse, Johanna of County Donegal. 

The Wind in the Willows. By Kenneth Grahame. Illus- 
trated by E. H. Shepard. (Scribner.) This story of Rarty, Mole, 
and Mr. Toad is universal in its appeal. The ‘Dulce Domun’ 
chapter is especially for Christmas, and ‘The Piper at the 
Gates of Dawn’, for spring. 


The British Isles 

By His Own Might; The Battles of Beowulf. By Dorothy 
Word. (Holt.) A fine translation of the Anglo-Saxon epic 
poem mth unusual illustrations by Laszio Matulay. 
tngiish Fairy Tales. More English Fairy Tales. Edited 
y Joseph Jacobs. (Putnam.) These two books contain the 
lip ™03t familiar of Anglo-Saxon folk tales. Children 
e them because here they find stories like ‘Dick 
"Wtmgton-, ‘Jack the GianVKiller’, ‘Mollie Whuppie’. 
j P Again. By Walter de la Mare. (Knopf.) English 
folk tales touched by the magic of a poet’s 
0- The Hare and the Hedgehog’ is the perfect story for 
l.llf""? story hour; ‘Cinderella’, as Walter de la Mare 
■ . m for the Christmas festival, 
j] , “tory of King Arthur and His Knights. Written and 
tofc I R oy Howard Pyle. (Scribner.) It would be difficult 
tvo ^ presentation of a hero story than in this and the 
' wmpanion volumes. In both text and illustration they 
0 up to their theme. 

EdilMKo®’ Arthur; Sir Thomas Malory’s History, 
“y ^'oney Lanier. (Scribner.) This retelling of the old 
ArtI,, American poet is illustrated by N. C. Wyeth. 
J'larie / ‘The Art of the Storyteller’ by 

Ktient w , (Dover.) The wondrously strange and 

sad his I '•® ^ legend of the awakening of King Arthur 
ft ^ 'gbts from their long sleep in- a Welsh cave. 

of Robin Hood. By Howard Pyle, 
j' the n * j ossibly the best of all versions of Robin Hoofi 
celeli° ( phildren’s author and illustrator, was reissued 
P’Jhlisbin^ t hundredth birthday anniversary of the 
8 house of Charles Scribner’s Sons. 



Pick Whittington and His Cat. By Marcia Brown. 
(Scribner.) Illustrated by the author. A fascinating re- 
telling of the famous story of the poor orphan who became 
mayor of London and the cat who brought him fortune. 

The Wizard and His Magic Powder. By Alfred S. Camp- 
bell Illustrated by Kurt Wiese. (Knopf.) These are native 
tales of the Channel Islands which are half-English and 
half-French in origin but unlike folk tales of either country. 

The Golden Goose Book. By Leslie Brooke. (Wame.) 
Four familiar folk tales illustrated by an artist who under- 
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stood children and gave of his genius to make their stories 
rich in atmosphere, beauty, and humor. 

Greece 

Fables of Aesop. Edited by Joseph Jacobs. (Macmillan.) 
An excellent edition with drawings by Richard Heighway. 



**A long time ago there was a little boy and his name was 
Tepozton.” Drawing by Jean Chariot from ‘The Boy Who Could 
Do Anything’ by Anita Brenner. (William R. Scott.) 

Aesop’s Fables. Edited and illustrated by Boris Artzy- 
basheff. (Viking.) Distinguished and highly original wood- 
cuts illustrate an ariangement of the Croxall edition of 1722 
and the James translation of 1848. 

The Adventures of Odysseus and the Tale of Troy. By 
Padraio Colum. (Macmillan.) The two great epic poems told 
in prose. Excellent tor background even if another veision is 
selected for the telling. 

The Iliad of Homer. The Odyssey of Homer. By Alfred J. 
Church. (Macmillan.) 

Gods and Heroes. By Gustav Schwab. (Pantheon.) The 
famous collection of the legends, myths, and epic tales of 
Greece by a German scholar. An invaluable book, this is its 
first translation into English. 

The Golden Fleece and the Heroes Who Lived Before 
Achilles. By Padraic Colum. (Macmillan.) Illustrated by 
Willy Pogany. Includes ‘Voyage to Colchis’, ‘Return to 
Greece’, ‘Heroes of the Quest’. 

The Heroes. By Charles Kingsley. (Macmillan.) The 
Greek heroes in a retelling that will never grow old. 

The Wonder Book and Tanglewood Tales. By Nathaniel 
Hawthorne. (Dodd.) Hawthorne’s two volumes of Greek 
myths bound in one. Illustrated by Maxfield Parrish. 

Italy 

The Pentamerone. By Giambattista Basile. Translated 
from the Italian of Benedetto Croce . . . by N. M. Penser. 
2 volumes. (Dutton.) An 18th-century collection of the folk 
tales of southern Europe translated into modern Italian under 
the direction of a poet and scholar. An invaluable source for 
the study of the romantic folk tales. 

Italian Fairy Tales. Golden Feather. Translated from the 
Italian of Luigi Capuana by Dorothy Emmrich. (Dutton, 
o.p.) Folk tales of Tuscany and Umbria in an excellent 
translation that preserves their vitality and humor. 

Tie Seven Miracles of Gubbio. By Raymond Bruck- 
berger. (Harper.) An allegory from ‘The Little Flowers of 
St. Francis of Assisi’ that has been translated from a French 
soiu-ce by Gerold Lauck with sensitivity and real beauty. 

The Bears’ Famous Invasion of Sicily. Written and illus- 
trated by Dino Buzzati. (Pantheon.) An amusing and 
delightfully written story to tell or to read aloud, with 
equally enchanting pictures in full color. 

France 

Song of Roland. Translated by Charles Soott-Monorieff. 
(Dutton ) This English blank verse translation has the same 
quality of youth and courage found in the original song sung 
by TaiUefer at Mont Saint Michel m the 11th century. 


The Story of Roland. By James Baldwin. (Scribner.) A 
retelling in prose of the great epic song that includes 
the stories of Roland’s childhood, gleaned from the songs 
and tales of the Middle Ages. 

Mont Saint Michel and Chartres. By Henry Adams. 
(Houghton.) In this book Henry Adams tells the story of the 
first singing of the Song of Roland by TaiUefer, the minstrel 
of the Duke of Normandy. 

“TaiUefer who was famed for song. 

Mounted on a charger strong. 

Rode on before the Duke, and sang 
Of Roland and of Charlemagne, 

Oliver and vassals all 

Who fell in fight at Roncesvals.” 

— Wace 

Rogue Reynard. By Andre Norton. (Houghton.) A new 
and excellent translation of the Beast Saga with fine illustra- 
tions by Laura Bannon. 

The Blue Fairy Book. Edited by Andrew Lang. With a 
foreword by Mary Gould Davis. (Longmans.) Fourteen of 
the thirty-three classic folk tales in this collection are from 
French sources: Charles Perrault, Madame d’Aulnoy, 
Cabinet ties Fees. 

Puss in Boots. By Marcia Brown. (Scribner.) A free 
translation from the French of Charles Perrault’s beloved 
fairy tale with sweeping drawings in color on every page. 

All the French Fairy Tales. By Charles Perrault. Illus- 
trated by Gustave Dore. (Didier.) Five of the most famous 
of the French fair.y tales. Foreword by Louis Untermeyer. 

Stone Soup. By Marcia Brown. (Scribner.) An old folk i 
tale told with humor in the setting of a French village in the i 
days of Napoleon. It has many illustrations. 

Spain 

Picture Tales from Spain. By Ruth Sawyer. Illustrated ■ 
by Carlos Sanchez. (Lippincott.) Native folk tales told by a ' 
skillful storyteller who preserves their humor and vitality. ; 

Perez and Martina. By Pura BelprS. Illustrated by i| 
Carlos Sanchez. (Warne.) Originally from Spain, this ro- ; 
mantic story of the wooing of Martina, the cockroach, by ■ 
Perez, the royal mouse, is from Puerto Rico. Told in rhyth- ^ 
mio prose, it is popular with all ages. ; 

Padre Porko. By Robert Davis. Illustrated by Fritz >j 
Eichenberg. (Holiday.) One of the most beloved characters ,| 
in the folklore of southern Europe is the kindly and humorous ,j 
“gentlemanly pig” of Spain. This is a revised edition of his 
adventures with several new stories and more of Fritz 
Eichenberg’s enchanting drawings. 

Three Golden Oranges. By Ralph S. Boggs and Mary 
Gould Davis. Illustrated hy Emma Brook. (Longmans.) 
The folk tales of Spain as they were recorded, written, and 
illustrated in their places of origin. 

The Alhambra. By Washington Irving. (Macmillan.) One 
of America’s greatest writers tells the legends of the Alham- 
bra at Granada in southern Spain. 

The Tale of the Warrior Lord. Translated from ‘El Cantar 
de Mio Cid’ by Merriam Sherwood. (Longmans.) The hero 
story, half legend, half history, of ancient Spain. 


Latin America 

Stories from the Americas. Edited by Frank Henius. 
Illustrated by Leo Politi. (Scribner.) Twenty stories 
from Mexico and Central and South America. 

The Boy Who Could Do Anything. By Anita Brenner. 
(William R. Scott.) The traditional stories of the Indians o 
Mexico. It is illustrated by Jean Chariot. 

A Hero by Mistake. By Anita Brenner. Illustrated by 
Jean Chariot. (William R. Scott.) There is humor anO 
wisdom in this story of a Mexican Indian who was afraid. 

Tales from Silver Lands. By Charles Finger. Illustrated 
with woodcuts by Paul Honors. (Doubleday.) Folk ® 
the Indians of Brazil, dramatic and colorful and quite diner 
ent from the European and Eastern folk tales. , 

The Golden Wedge. By Maud Hart and Delos , 
Lovelace. (Crowell.) The early creation mjdhs and legen 
of the South American Indians. 
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The Armadillo and the Monkey. By Luis Jardim. Trans- 
lated by Maria Cimino. (Coward-McCann.) An amusing 
Brazilian folk tale with many pictures by a Brazilian artist. 

North America 

Blackfoot Lodge Tales. By George Bird Grinnell. (Scrib- 
ner.) These are the stories that foreshadow the discovery 
and settlement of North America. They include the best of 
the Indian hero stories, among them ‘Scarface’. 

Winter-Telling Stories. By Alice Lee Marriott. lUus- 
trated by Roland Whitehorse. (Crowell.) Stories the Kiowa 
Indians tell about Saynday, who was a great joker. 

Winabojo, Master of Life. By James Cloyd Bowman. 
Illustrated by Armstrong Sperry. (Whitman.) Indian 
myths and folk tales centered about the hero, Winabojo. 

Thunder in the Mountains. By Hilda Mary Hooke. Illus- 
trated by Clare Bice. (Oxford.) Legends of the Canadian 
Indians and tales by white men of witches, saints, etc. 

The Talking Cat and Other Stories. By Natalie Savage 
Carlson. Pictures by Roger Duvoisin. (Harper.) French- 
Canadian tales that sparkle with the Gallic wit and the 
joie de tivre of the courier du bois storyteller. 

America Sings. Collected and told by Carl Carmer. 
(Knopf.) The folk tales and songs of America with their 
music and many illustrations in color. 

Yankee Doodle’s Cousins. By Anne Malcolmson. (Hough- 
ton.) American “tall tales,” very well told with unusual il- 
lustrations by Robert McCloskey. 

The Jack Tales. Collected and edited by Richard Chase, 
niuatrated by Berkeley Williams, Jr. (Houghton.) Folk tales 
of the Southern mountains as they are told today by native 
storytellers. Jack is always the hero at^d his adventures may 
be traced back to the European folk tales. These have a 
definite rhythm and idiom found nowhere else in the world. 

The Hew England Bean-Pot. By M. A. Jagendorf. 
(Vanguard.) A collection of folk tales from New England. 

A Book of Americans. By Rosemary and Stephen Vincent 
Benfit. (Rinehart.) Stories of famous Americans, from Vir- 
ginia Dare to P. T, Bamum, told in verse. 

The Devil and Daniel Webster. By Stephen Vincent 
Benfit. (Rinehart.) A story that brings out the humor and 
the power of a great American. The trial scene when the 
ghosts of America’s famous villains act as jurors is a 
challenge to the art of storytelling. 
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Daniel W ebster and the Sea Serpent. By Stephen Vincent 
BenAt. In ‘Strange and Fantastic Stories’, edited by J. A. 
Margolies. (McGraw.) In which the lady sea serpent Saman- 
thy falls in love with Webster and follows him to Washington. 

Rootabaga Stories. By Carl Sandburg. (Harcourt.) Amer- 
ican fairy tales that for their beauty, truth, and humor may 
well become the classic American folk tales. 

In My Mother’s House. By Ann Nolan Clark. Illustrated 
by Velino Herrera. (Viking.) A beautiful picture book of the 
Pueblo Indians. Rlustrations by an Indian artist. 

Beyond the Clapping Mountains. By Charles E. GiUham. 
(MacmiUan.) Folk tales of the Eskimos. 

Legends of Paul Bunyan. Compiled and edited by Harold 
W. Felton. (Knopf.) AU the Paul Bunyan tales, collected 
from varied sources. An invaluable record for storytellers. 

Paul Bunyan. By Esther Shephard. Rlustrated by Rock- 
well Kent. (Harcourt.) Paul’s story as told in the Northwest. 

Pecos Bill. By James Cloyd Bowman. Illustrated by 
Laura Bannon. (Whitman.) The full story of “the greatest 
cowboy of all time.” It is a typical American tall tale. 

John Henry. By James Cloyd Bowman. (Whitman.) The 
saga of the American Negro hero who “beat the steam drill.” 
It has been told and told again until it has become a part of 
our native folklore. 

The Favorite Dncle Remus, By Joel Chandler Harris. 
Rlustrated by A. B. Frost. (Houghton.) This coUection in- 
cludes stories from seven of the Uncle Remus volumes. 

Big Road Walker. By Eula G. Duncan. Illustrated by 
Fritz Eichenberg. (Lippincott.) Big Road Walker and his 
tiny wife, Hokey, are folk heroes of North Carolina. The 
stories were told by a Negro woman in her own dialect. 

Africa 

The Fire on the Mountain and Other Ethiopian Stories. 
By Harold Courlander and Wolf Leslau. (Holt.) Folk tales 
of Ethiopia. 

The Cow-Tail Switch. By Harold Courlander and George 
Herzog. Drawings by Madye Lee Chastain. (Holt.) Folk 
tales of West Africa. They have both wit and wisdom and 
are told with skill and spirit. 

Wakaima and the Clay Man. By E. B. Kalibala and 
M. G. Davis. Illustrated by Avery Johnson. (Longmans.) 
The Bagand? folk tales of East Africa. They were probably 
the origin tales of Uncle Remus. 



In ^ .»n_e boub “Such men don’t grow on every bush,” 

' P’-ance three soldiers teach the J'^Sriwinl by Marcia Brown from ‘Stone Soup’. (Scribner.) 

'ay the villagers as they watch the soldiers march away. 
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Stoves and Fireplaces. Portable heaters, rang- 
ing from simple braziers to cylinder-hke structures 
partly enclosed by metal bands, were known in ancient 
Egypt and Greece, but were not developed into the 
fixed and entirely closed stove till comparatively mod- 
ern times. Rich Ro- 
mans warmed their 
homes by underground 
furnaces called hypo- 
causts; but most Ro- 
man houses were un- 
heated except for bra- 
ziers. North of the 
Mediterranean, both 
rich and poor used open 
fires built on the floor. 

The smoke escaped 
through an opening in 
the roof or through 
open doors and win- 
dows. After the inven- 
tion of th^ chimney in 
the 12th century, fire- 
places with flues were 
built. 

Closed stoves ap- 
peared in Holland, Germany, and other countries of 
northern Europe at the end of the Middle Ages. These 
were great high structures of brick and porcelain tile 
with a small firebox at the bottom and a series of 
\vinding passages through which the heated smoke was 
conveyed. Stoves of this kind are still used in northern 
Europe. The bricks retain heat for hours, and a small 
quantity of wood, coal, or briquettes of coal dust will 
keep a room warm. 

Kreplaces served the early colonists of America for 
both heating and cooking. Bake ovens of brick were 
often built into the fireplace. A fire was made in the 
Oven, then raked out, and the bread or meat put in 
to be baked by the heat of the bricks. 

Benjamin Frankhn contributed to the development 
of the modern stove. In the 1740’s, he invented a port- 
able fireplace of iron that could be set out in the 
room, and so yield far more heat than a chimney fire- 
place. A modification of this iron fireplace, fitted 
with sUding doors, came to be known as the “Franklin 
stove.” Further improvement on Franklin’s device 
resulted in the box cooking-stove, with its oven below 
and pot-holes on top. Coal or wood stoves of this type 
are still commonly used in farm homes and in many 
of the smaller towns of the United States. The base- 
burning magazine stove, used for heating only, is also 
an outgrowth of Franklin’s iron fireplace. 

Stoves are more efficient than fireplaces; they 
deliver from 30 to 70 per cent of the heat value of the 
fuel against 10 to 20 per cent for fireplaces. Since 
most of the air warmed by a fireplace escapes up the 
chimney, its heating effect in a room comes chiefly 
from the action of the heat rays from glowing coals or 
flames on the walls and furniture. Fireplaces thus 


warm mainly by radiation, stoves mainly by convec- 
tion (see Heat). 

In cities of the United States stoves and fireplaces 
have been largely superseded by gas and electric 
ranges for cooking and by central heating systems 

using pipes to distrib- 
ute hot air, hot water, 
or steam for warming 
(See Heating and Ven- 
tilating.) 

Stowe, Harriet 
Beecher (1811- 
1896). No book has 
had a more direct and 
powerful influence on 
American history than 
Mrs. Stowe’s ‘Uncle 
Tom’s Cabin’. By its 
vivid descriptions of 
suffering and oppres- 
sion, this novel in- 
flamed the people of 
the North against slav- 
ery, and thus became a 
force in bringing about 
the Civil War. 

Mrs. Stowe, who was born at Litchfield, Conn., 
belonged to the famous Beecher family. Dr. Lyman 
Beecher, her father, and Henry Ward Beecher, her 
brother, were renowned preachers. And it has been 
said that Mrs. Stowe, too, was first of all a preacher, 
and only secondarily a novelist. 

In 1832 the Beechers moved to Cincinnati, Ohio. 
Just across the Ohio River lay slave terntory. Visits 
to plantations quickened Harriet Beecher’s hatred of 
slavery. Her husband, Calvin E. Stowe, a professor 
at Lane Theological Seminary whom she married in 
1836, was also strongly hostile to slavery; and together 
they helped many fugitive slaves escape to safety. 

Soon after moving to Brunswick, Me., in 1850, 
Mrs. Stowe was challenged by her sister-in-law, 
Mrs. Edward Beecher, to “write something that 
would make this whole nation feel what an accursed 
thing slavery is!” The answer to that challenge was 
‘Uncle Tom’s Cabin; or. Life Among the Lowly’, 
which appeared serially in The National Era, an anti- 
slavery paper of Washington, D. C., in 1851. It was 
published in book form in 1852. Though the story 
depicted some of the kindly and patriarchal aspects 
of slavery, it emphasized the dark and cruel side. 

The book was hastily written, yet its drama and 
emotional ardor gave it a wide appeal. It has been 
translated into more than 20 languages, and presented 
countless times on the stage and in motion pictures 
Its chief character. Uncle Tom, was modeled on a 
slave named Josiah Henson who in 1828 escaped into 
Canada and became a Methodist preacher. 

Among Mrs. Stowe’s other works are: ‘The Mayflower’ 
a collection of tales and sketches, ‘Dred A Tale of 
the Dismal Swamp' (1856); ‘The Minister’s Wooing’ (1859). 


HOW THE ROMAN WARMED HIS HOME 



A heating system used by the Romans is illustrated in this cross-section 
of a Roman house. Warm air issued from the furnace or stoke-hole at 
the right, and, after circulating between the numerous pillars of the 
ground floor, passed up through flues in the walls. The heated floor 
and walls kept the living-room warm. 
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Stradivari, Antonio (1644-1737). The name 
Stradivarius on a violin means that it is one of the fin- 
est ia the world. Antonio Stradivari made more than 
a thousand instruments, but only about 600 of his 
almost priceless violins remain. A few are owned and 
played by famed concert violinists, but most 
of them are treasures tu museums and private collec- 
tions (see Violin). 

Antonio Stradivari was bom in 1644 in Cremona, a 
village in northern Italy. When he was about 12 years 
old, he was apprenticed to Nicolo Amati, a famous 
Cremona violinmaker. Antonio learned quickly. He 
completed his apprenticeship in his early twenties 
and began labeling his violins with his own name. His 
signature always appeared in Latin. He used the 
spelling "Stradiuarius” until 1730, then changed it 
to “Stradivarius.” He also made violas and cellos. 

Stradivari (or Stradivarius) was married twice. Of 
his 11 children two sons, Francesco and Obomono, 
worked with him to make violins. Stradivari contin- 
ued to work in Amati’s shop imtil the older master 
died in 1684. Then he opened his own business on the 
ground floor of his house. 

Early violins made by Stradivari were similar in 
design to Amati's. But about 1690 Stradivari began 
to increase the length and breadth of his instruments. 
The new size gave the violins a stronger tone. He also 
darkened the varnish on the instruments from a yellow 
to a rich amber. About 1700 Stradivari returned to 
his earlier 14-inch model. His violins of this pe- 
riod are marked by low arches, gentle curves, and 
close-set sound holes. They have full, rich, resonant 
tones that have never been surpassed. 

Stradivari worked until his death at 93. So sure 
was his craftsmanship that the violins he made in 
his last year were almost equal to his finest. For 
the times, Stradivari received a good price for his 
work, about $50 or $75 for a violin. But the value of 
a fine Stradivarius has soared enormously. Today the 
value may reach more than $100,000. Many of his vio- 
lins were given names by later owners. Among the 
most famous are the “Alard,” the “Paganini,” and 
the “Sarasate.’' The “Piatti” was his most famous cello. 
Stratford-ON-AVON, England. Probably no 
town in the world lives so completely on the memory 
of one famous man as the English town of Stratford 
on the Avon River, the home of the great poet Shakes- - 
peare. Each year Stratford is visited by thousands 
of tourists, many of them American. 

In this ancient Warwickshire town, 93 miles north- 
[ west of London, Shakespeare was bom, and here he 
! died. Both he and Anne Hathaway, his wife, lie bur- 
' led in the Church of the Holy Trinity. On the slab 
I over his grave is the famous inscription, said to have 
^ been selected by Shakespeare himself; 

Good friend, for Jesus’ sake forbeare 
To digg the dust encloased heare; 

Bleste be ye man that spares thes stones, 
and curst be he that moves my bones. 

The house of Shakespeare’s parents, which contains 
; the small whitewashed room in which he was born, is 
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still preserved. (For picture, see Shakespeare.) On 
the walls of this room appear innumerable signatures 
of distinguished visitors, among them the names of 
Walter Scott, Thackeray, and Dickens. The house 
serves in part as a museum of Shakespearean relics. 
The little thatched cottage in which Anne Hathaway 
was bom at Shottery, about a mile from Stratford, 
is also a museum. At Wilmcote, near by, is the cot- 
tage of Shakespeare’s mother, Mary Arden. In Strat- 
ford is a Shakespeare Memorial building, including 
a theater, an art gallery, and a library of his books. 
The theater, burned in 1926, was rebuilt by interna- 
tional subscriptions. Harvard House, owned by Har- 
vard University, was the home of the mother of John 
Harvard, the university’s founder. American visitors 
have given the Holy Trinity Church a stained glass 
window commemorating Shakespeare’s poetry, and 
to the town a memorial fountain and clock tower. 

Stratford lacks industry and today is pleasant and 
peaceful, unth wide streets and quaint half-timbered 
houses, just as it was in Shakespeare’s day. Popula- 
tion (1951 census, preliminary), 14,980. 

Strathcona, Lord (1820-1914). “The grand old 
man of Canada,” as he was called in his later years, 
was born in a little stone cottage in the town of 
Forres, Scotland. He was christened Donald Alexander 
Smith. The story of how he rose from poverty to 
wealth and fame is a true romance of pioneer Canada. 
He helped to transform a wilderness into a sturdy and 
fmitful country. He envisioned a united nation and 
helped to create it by connecting the Atlantic and 
Pacific seaboards with the Canadian Pacific Railway. 
His vision and his work largely brought about the 
development of western Canada. Through his remark- 
able achievements he became Sir Donald A. Smith and 
then Baron Strathcona and Mount Royal. 

Before he was quite 18, this sturdy Scotch lad left 
his simple home to seek his fortune m the New World. 
He entered the service of the Hudson’s Bay Company, 
which at that time controlled most what is now 
Canada. For 13 years he roughed it in the dreary 
wilds of Labrador and was the first to prove that 
potatoes and other vegetables would grow on that 
bleak coast. Then he spent ten years more in the 
Canadian Northwest. He mastered the fur trade, he 
found time to read and study, and promotion followed 
promotion until he became the resident governor of 
the company, with headquarters in Montreal. . 

Fur traders, Indians, and half-breeds all respected 
and trusted Donald Smith. So when the rebellion un- 
der Louis Riel broke out on the Red River of the 
North in 1869, the Canadian government appointed 
him special commissioner to deal with the rebels, and 
to his tact was largely due the bloodless suppression 
of the uprising. "VWien in 1870 the province of Mani- 
toba was organized, he was elected to its first legis- 
lative assembly, and for many years he was a member 
of the Canadian House of Commons. 

Donald Smith was a man of understanding and 
vision. He realized that if Canada was to become a 
great country, if the distant parts of this vast territory 
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were to be linked to the 
center, it must have a 
transcontinental rail- 
road. It was largely 
through his financial and 
administrative abil- 
ity, and the use of his own 
fortune, that the Cana- 
dian Pacific Railway was 
completed in 1885. 

Of the vast wealth 
which came to him from 
this railroad and other 
sources, he gave millions 
to McGill University, 
to Victoria College for 
Women at Montreal, to Royal Victoria Hospital, and 
to many other institutions. His most unusual gift, 
however, was made to the British government during 
the Boer War. At his own expense he equipped a regi- 
ment of cavalry known as Strathcona’s Horse. 

Donald Smith was knighted by Queen Victoria in 
1886, and in 1897 he was made a baron with the 
titles Strathcona and Mount Royal. In 1896 he was 
v,appointed Canadian Lord High Commissioner in Lon- 
don. From that time until his death, in his 94th year, 
he ms one of the most prominent figures in the British 
capitKh Few men did more to strengthen the bonds 
betweeiKCanada and the British Empire. 
STRAUsV(sfiirows), Johann, the Younger (1825- 
1899). For\early 100 years the Strauss family, father 
and sons, aqminated the dance music of Europe. 
Johann Straulss the Elder (1804-1849) popularized 
the waltz. But it was his son, Johann the Younger, 
who won worldUame as the “waltz king.” 

Johann Strau^ the Younger was born in Vienna on 
Oct. 25, 1825. H\s father was popular throughout Eu- 
rope as a conductor and 
composer. Johann wanted 
to be a musician and 
wrote his first waltz at 
the age of six. But the 
elder Strauss insisted 
that his sons follow 
other careers. Obedient- 
ly Johann attended the 
Gymnasium and the Poly- 
technic Institute. After 
graduation he became a 
bank clerk. But mean- 
while, encouraged by his 
mother, he secretly stud- 
ied the violin and musi- 
cal composition. 

When Johann was 17, his parents separated. He 
then devoted himself to music. Two years later he 
formed an orchestra. His first concert was a tremen- 
dous success. He played his own waltzes and one by 
his father. But the elder Strauss never became recon- 
ciled A* musical rivalry sprang up between them 
and lasted until the father’s sudden death in 1849. 


Strauss then combined their orchestras and gave 
concerts throughout Germany. He later toured Eu- 
rope and parts of the United States. He also served 
for 10 years as director of the St. Petersburg summer 
concerts. In 1862 Strauss married a popular singer, 
Henriette Treffz. 

Besides 479 compositions, Strauss wrote 16 oper- 
ettas (see Opera). Among his most famous waltzes 
were ‘The Blue Danube’, ‘Tales from the Vienna 
Woods’, ‘The Emperor Waltz’, and ‘Wine, Women, 
and Song’. To find time to compose, Strauss trans- 
ferred his orchestra to his younger brothers Joseph 
and Eduard. In 1878, following the death of his first 
wife, Strauss married another singer, Angelica Dittrich. 
He died June 3, 1899. 

Strauss, Richard (1864-1949). The most talked 
of musician of the early 20th century was Richard 
Strauss, for in most of his compositions for orchestra 
he cared little for beautiful melodies, but rather 

tried to make his musi- 
cal picture real. To do 
this he did not hesitate 
to employ the most 
discordant tone com- 
binations, and to use the 
orchestra to produce ex- 
traordinary effects. Thus 
the hissing of steam is 
produced by rubbing a 
drumhead with brushes; 
the trampling of horses’ 
feet by means of a wood- 
en drum beaten with tub- 
ular sticks; rain is imi- 
tated with a drum filled 
with small stones. 

Richard Strauss was born at Munich, Bavaria. 
His father was one of the greatest horn players of 
Germany and Richard early showed signs of musical 
talent. At four years he played the piano well, at six 
he was composmg, and at ten he was seriously studying. 
Up to 1890 his compositions were not unusual, and he 
was known chiefly through his position as conductor 
of the Munich opera. From this time on, his composi- 
tions became distinctive for their radical innovations. 
Storms of criticism, ridicule, and abuse followed the 
appearance of each new work. But he won a place 
among the foremost composers and conductors of the 
day. In 1898 he settled in Berlin as conductor of the 
Royal Opera. 

Of Strauss’s operas, ‘Salome’ has probably been the 
most discussed, and his ‘Rosenkavalier’ the most 
liked. His symphonic poems have given rise to violent 
discussion, but his songs, with their melodic beauty 
and delicate charm, have been imiversally accepted. 
Sti^VINSKY, Igor (born 1882). The early ballet 
music of Igor Stravinsky started a new musical trend 
of strange and complex tones. Yet Stravinsky later 
discarded it for the classical form. 

Stravinsky was born at Oranienbaum, near present- 
day Leningrad, on June 17, 1882. His father was a 
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Johann Strauss the Younger 
iomposed nearly 400 waltzes. 


RICHARD STRAUSS 



He gamed world fame both as 
a conductor and a composer. 
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leading bass at the Imperial Opera. As a child Igor 
was given piano lessons, but the elder Stravinsky 
did not encourage the boy to make music his career. 
Igor entered the University of St. Petersburg to study 
law, but he continued to take private lessons. 

lUien he was 19 years old, Stravinsky met Rimsky- 
Korsakov, the great Russian composer. At his sug- 
gestion, Stravinsky gave up law and devoted him- 
self to composition. His first major work w'as a 
s)'mphonic poem called ‘Fireworks’. It attracted 
the attention of Sergei Diaghilev, director of the 
Ballet Russe in Paris. Diaghilev commissioned Stra- 
vinsky to write ballet music. For the ballet, he 
composed ‘The Firebird’, ‘Petroushka’, and ‘The Rite 
of Spring’. These three brilliant scores were revolu- 
tionary in their tonal effect, and the critics violently 
condemned the young composer; but other musicians 
soon began to imitate him. 

Following the first World War, Stravinsky’s music 
became more austere. In 1923 he suddenly returned to 
classical forms. ‘Oedipus Rex’, ‘The S3Tnphony of 
Psalms’, and ‘Capriccio’ were written during this 
period. Stravinsky made his home in the United 
States after 1941 and in 1945 he and his second wife 
became American citizens. His opera ‘The Rake’s 
Progress’ had its world premiere in Venice in 1951. 
Strawberry. “Doubtless God could have made 
a better berry, but doubtless God never did.” Izaak 
Walton paid this tribute to the strawberry in his 
book ‘The Compleat Angler’. The wild berry, no 
larger than your finger tip, has a delicious flavor. 
So do the big cultivated berries. Every kind has a 
delightful odor. Altogether, strawberries deserve to 
be called “the rose among fruits.” They are a good 
match for flowers in color and fragrance. (For 
illustrations in color, see Fruits.) 

Growers have developed many varieties adapted to 
a wide range of climates and soils. Hence there is a 
crop somewhere in the United States every month in 
the year. The California season lasts through Novem- 
ber. The next season starts in Florida in December. 
Thereafter every state in the Union has a crop at some 
time. The chief conunercial producers are Louisiana, 
California, Arkansas, Oregon, Teimessee, Michigan, 
Florida, and North Carolina. From each center, ship- 
ments go under refrigeration to aU the large markets 
in the country. People can have fresh berries from 
home gardens through a long season by planting both 
early and late varieties. They can also plant a “per- 
petual” or ever-bearing strawberry which bears fruit 
throughout the season. Quick-frozen fresh straw- 
berries are sold all year long. 

About 1,000 varieties of strawberries are grown in 
the United States today. It is surprising to learn 
that as late as the middle of the 19th century there 
^ere no strawberries in the city markets and few 
cultivated strawberry beds. Strawberries grow wild 
all through the North Temperate Zone and in the 
Andes region of South America, but little progress 
Was made in their cultivation until a Chilean berry 
faken to England developed into a superior variety. 


Improved English varieties were later brought into 
the United States, but not until the Wilson berry 
appeared about 1840 was there a variety that could 
be depended upon for growth in every garden. Some 
of the earlier failures were due to the fact that cer- 
tain kinds do not bear perfect fruit because their 
flowers do not produce sufficient pollen. Today 
varieties that are good pollen-bearers are alwmys 
planted with such varieties to insure success. 

A bed of strawberries is seldom kept in bearing 
more than a year or two. New plants may be obtained 
from seeds, which are always depended upon for 
developing new varieties, and from the division of 
the plant head. However, new plants are usually 
set from runners. These are placed in rows or hills 
on rich well-cultivated ground. After cultivation 
is discontinued, and usually after the bearing season, 
the numerous runners loop out from the parent plant 
and root new plants where they touch the ground. 

The strawberry belongs to the genus Fragaria, 
a name meaning “fragrance.” The “berr}’^” is botani- 
cally not a berry at all but an enlarged pulpy recep- 
tacle in which the very small seedlike achenia (the 
true fruits) are embedded. 

Streamlining. All of us have admired the grace- 
ful flight of birds and the easy movement of fish. 
Nature has shaped these creatures so that they scarce- 
ly disturb the air or water as they travel. As they 
move, the air or water divides into streams that flow 
smoothl}^ over them. We say then that their bodies 
have streamlining. 

Most streamlined bodies are shaped somewhat like 
an egg or a drop of water about to fall free. The body 
has a blunt, oval nose and a more sharply tapered, but 
still rounded, tail. The surface or “skin” is smooth, 
and nothing protrudes to break up the even streams. 
A streamlined body displaces the air or water it moves 
through without throwing currents to the side or 
leaving eddies in the rear. An unstreamlined body 
with projections, sharp comers, and a rough skin 
causes much turbulence as it moves. The turbulence 
creates resistance, and additional power is needed to 
overcome this effect. At high speed the body leaves a 
partial vacuum around and behind it. Increased pres- 
sure ahead of the body also reduces speed. The sum 
of all the forces that tend to hold an unstreamlined 
body back is called drag. 

Applying Streamlines to Vehicles 

Men first applied nature’s streamlines to ships. 
Primitive boatbuilders gouged their dugouts out of 
long, shm logs with tapered ends that passed through 
the water easily. The ancient EgjTDtians and Phoe- 
nicians constmeted vessels with clean lines that cut 
smoothly through the water and left httle wake. 
The Yankee clipper ships of the 19th century had 
beautiful streamlined hulls that combined grace 
and speed. Today even broad-beamed cargo ships 
taper at bow and stem to provide easy passage 
through the water. 

Not until modem times, however, did men apply 
streamlining to land vehicles. The first railroad trains. 


HOW “STREAMLINING” OVERCOMES 


“DRAG” 



we see the “why” o£ streamlining, which makes it possible 
J^Tirnlanes of today to fly at such high speeds. This princi- 
also been applied to dirigibles, steamships, railroad 

pie bas a so Been 

trains, projec t, the upper corner of the picture. 

= ‘nirnd It “ecomes round when it leaves the dropper; but 
Being ''5uid, It before coming free has been found 

the tailed shape It nas jub through the air with a min- 

a?r dral or resistance. This shape, called the stream- 
imum of air drag or res^ ^ tapering tail. Most 

“rds^' and fishel have it. Notice the flying heron, and see how 


rfosely its lines are followed by the passenger plane below it. 
Then compare the swift-swimmmg mackerel with the ultra- 
modern lines of Norman Bel Geddes* model of an ocean imer, 
and see how the same principle is applied to the Union Pacinc 
trmn which went into service in 1934. Complete streamlining or 
away with the angle between hood and 
shield, as in the experimental car pictured at the bottom. 
streamlining tends to do away with the “drag” of the vacuum 
termed behind a speeding object is illustrated by the compa^a- 
old style rifle bullet and the modern ‘ boat 

tailed bullet. There is much less disturbance behind the latt • 
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and later the first automobiles, were modeled after 
the horse-drawm coaches and carriages of their times; 
and none of them moved fast enough to need stream- 
lining. But as speeds increased with better engines, 
designers realized that the faster vehicles were being 
held back because of increased air resistance. So they 
embodied more streamlining in the new trains and 
automobiles. 

The first streamline train to be placed in daily serv- 
ice was the Burlington Zephyr. It made its initial run 
Nov. 11, 1934. But a similar design had appeared on 
paper as far back as 1865. In that year the first United 
States patent for a streamline train was issued to 
Samuel L. Calthrop, a clergyman, of Roxbury, Mass. 
Calthrop’s patent foreshadowed practically eveiy 
modem principle of the streamline train, including 
fairing of the undergear and joining (articulation) of 
the cars with flexible covering. 

Automobile streamlining began in the late 1920’s 
with the experimental models of Norman Bel Geddes 
and Walter Donvin Teague. The automobile industry 
adopted streamlining gradually so that each year’s 
new models wnuld not represent too radical a change 
over the previous year’s cars. Over several years, 
automobile designers have substantially rounded the 
front lines and tapered the rear-end lines. The 
radiators, fenders, running boards, and headlights 
have been absorbed into the body. Plastic molding 
and new methods of stamping body metals have given 
the cars lines that cause a minimum of drag. The 
trend toward rear-engine drive means a lower chassis, 
with even greater streamlining. 

Growth of Streamline Planes 

The early airplane designers did not realize the 
need for streamlining. But further studies into aero- 
dynamics convinced them that higher speeds were 
difficult to attain with bulky, angular wings and 
fuselage. The engines were expending most of their 
pow'er in overcoming drag. Today’s airplane designs 
are the results of extensive experiments in wind tun- 
nels (see Airplane, section “How an Airplane Is 
Built”). In the tunnels winds traveling with the 


speed of sound sweep over airplane structures. From 
tests like these, designers can learn exactlj'^ what shape 
wdll permit the smoothest flow of air at high speeds. 
High-speed photography and smoke streams aid ob- 
servers in studying wind tunnel effects. 

Street railways. In 1922 the street railway's 
of the United States had nearly 44,000 miles of track. 
Today they have only about 16,000 miles. The chief 
reason for this decline has been the competition of 
other forms of transportation — the private automo- 
bile, the motorbus, and the trackless trolley. 

The biggest decline occurred between 1930 and 
1935. During these five years the number of pas- 
sengers carried decreased almost a third, and the mile- 
age of track operated dropped more than 26 per cent. 

Yet, despite this decline, streetcars are still one 
of the most important agencies of mass transportation 
in the cities of the United States. Each year they 
carry more than 9 billion passengers, or 40 per cent 
of all the people that ride streetcars, motorbusses, 
trackless trolleys, and elevated and subway lines. To 
prevent further loss of patronage, they are installing 
swift streamline cars, almost noiseless because 
the w’heels, axles, and trucks are cushioned with 
rubber. 

In Chicago and other large cities, where great 
numbers of people must be carried to and from a 
relatively small central business section, surface trans- 
portation is supplemented by rapid transit elevated 
and subw'ay lines. These can operate at a speed far 
greater than is possible in surface traffic. They are 
practicable in territory that offers an abundance of 
“long haul” traffic, but owing to their high first cost 
they cannot be made to pay a return on the capital 
used in building them in territory wiiere traffic is 
light except during certain “rush hours.” 

This great network of city and country, surface, 
elevated, and subway lines had its small beginning in 
1832 when the first streetcar, drawm by a team of 
horses, passed along the streets of New York City. 
Nearly 30 years later the first street railway in Europe 
was built in Birkenhead, England, by an American. 


ELECTRICITY DOES eVERYTHING BUT COLLECT THE FARES 
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iierd *::: — r — ■ " ■ ■ . ^iPrtHrltv drives the car and operates the brakes, doors, windshield wipers, 

aU rnotorman ^orks the accelerator with his left hand and the brake with his right hand. 

Passenjre«‘^^t,f control panel. Th® motorman wo ks center and front doors. The car seats 58 passengers. It gains speed 

«ngers enter and^pay th«r ^ares^at J^f^j&“|iltTclu7-«ntroUed spring brakes give smooth, quick stops. 
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These early streetcars did not look much like modern 
ones. They were simply coaches drawn by horses over 
a smooth rail track. But they could go much faster 
and carry heavier loads than the older omnibuses 
that jounced over the rough pavements of the day. 

Coming of the Cable Cars 
The next improvement appeared in San Francisco. 
In that hilly city horses could scarcely drag heavily 
loaded cars up the steep streets. Andrew S. Hal- 
lidie, a manufacturer of 
wire rope, decided that 
a stationary steam en- 
gine could do a better job 
than horses. In 1871 he 
built the first cable street 
railway. 

An endless belt of hemp- 
cored wire rope ran from 
a powerhouse through a 
conduit below the sur- 
face of the street along 
the length of the line 
and back. A car could be 
moved by means of a grip 
which extended down 
through a slot in the 
pavement to the moving 
cable. When the gripman 
pulled back on a lever the grip seized the cable and the 
car was pulled along. The car also had a brake 
which the gripman used to stop the car as he released 
the grip. 

Other American cities soon followed San Fiancisco 
in adopting cable cars. Chicago had one of the biggest 
cable systems with 11 powerhouses and 86 miles of 
track. But after 1890 many cities began to abandon 
their cable railways. In Chicago, use of cable cars 
ended in 1906. Today San Francisco, the first city 
to have cable cars, is the last to operate them. There 
the little cars still rattle over the crests of Nob Hill, 
Russian Hill, and others. One line follows a route 

laid out in 1876. 

Electric Streetcars Take Over 

•Horse cars and cable cars vanished early in the 20th 
century because a better carrier, the electric trolley 
car, had appeared. The first electric car was prob- 
ably the one made and exhibited by Thomas Daven- 
port in 1835 at Brandon, Vt. It was haidly more 
than a toy, but it could creep around a circular track, 
fascinating all who saw it. Later, other experiment- 
ers, using stronger motors, got greater speed and 
power from electric cars. 

All these early cars were impractical because 
they drew their power from batteries earned on the 
car. The batteries were heavy,! expensive, and inef- 
ficient and they ran down quickly. But by the 1870’s 
efficient direct-current generators! w ere available. En- 
gineers quickly adopted them for ktreetcar systems. 

In 1874 Stephen Dudley Field Successfully ran an 
electric streetcar in New Yoik City vdth power from 
a stationary generatoi Cun ent flov ed from the gen- 


“RAPID TRANSIT” IN THE 1860’S 



This little horse car, only 12 feet long, rolled through the 
streets of Chicago at the time of the Civil War. In winter 
straw was spread on the floor to keep passengers’ feet warm. 


erator through one rail and back through the other. 
The car wheels, insulated from each other, picked up 
the current and fed it to the motor. Some early 
electric systems used an insulated third rail to supply 
current and the track rails for the return part of the 
circuit. Other systems supplied current from a wire 
in an underground conduit. 

Later a pair of overhead wires was used. In some 
of these overhead systems a little wheeled car ran 

along the wires. It 
picked up the current and 
fed it to the motors 
through a flexible cable. 
The little car was called 
a trolley, an old word 
for small wheeled carts 
The streetcars using this 
arrangement were called 
trolley cars. Later, en- 
gineers developed a swiv- 
eled pole to take current 
from an overhead wire, 
but the name trolley car 
persisted. 

A street railway built 
in Richmond, Va , in 1888 
proved that the trolley 
car was superior to all 
other types. The builder, Frank J. Sprague, had been 
a technical assistant to Thomas A. Edison before he 
formed a company to build street-railway systems 
At Richmond he proved for the first time that electric 
streetcars could climb steep grades. Dramatic tests 
convinced traction men from other cities that 
Sprague’s cars and power system could meet any de- 
mand likely to be put upon them. 

From that time electric street railways spread 
rapidly. Twenty-five years later, electric street-rail- 
way companies had nearly 41,000 miles of track. By 
then only 256 miles of track were operated by horses, 
cable, or other types of nonelectric power. 

Transit Below Ground and in the Air 
As traffic on city streets became heavier and heav- 
ier, traction companies began to build subways and 
elevated lines to relieve surface congestion. London 
had a subway, operated with steam locomotives, as 
early as 1863. But only a few subways were built m 
the next 30 years. 

In 1897 the first subway line in the United States 
was opened in Boston, Mass. Surface-line cars ran 
through a shoit tunnel below the congested Tremont 
Street section of the city. Streetcars still run through 
part of the modern Boston system. Most cities, how- 
ever, run specially designed subway trains, or in some 
cases elevated trains, in their subway tunnels. ^ 
Elevated railways had been proposed in the 1850 s, 
and in 1858 an experimental line was actually built in 
New York City. Nine years later, Charles T. Harvey 
built a line for service on Greenwich Street. It was 
not successful with cable power, but substitution of 
steam locomotives gave reliable service. 
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By the 1890’s, “El” lines in some cities were using 
electric locomotives to haul their trains. These drew 
power from a third rail. Chicago's South Side Ele- 
vated., Railroad opened in 1892 writh steam locomo- 
tives. linien the line was electrified in 1897-98 Frank 
Sprague designed a multiple-unit control system. Each 
car had a driving motor, but connections within 
the control system enabled the motorman to control 
all the motors from the front car. With this system 
any number of cars could be coupled together and run 
efficiently as a train. The sj'stem was adopted for 
all electric elevated and subw'ay lines and many in- 
terarban electric lines. 

Suburban and Interurban Systems 

During this period of electrification, many sub- 
urban and interurban street railroads w’ere built. A 
suburban road connects the central area of a city 
with one or more suburbs; an interurban line runs 
between near-by cities. Both types of railroads 
carry freight as w'ell as passengers. They usually 
use fast, multiple-unit electric trains which draw 
power from a trolley or third rail. 

The “interurbans” made it easy for farmers to visit 
near-by cities and enabled city people to have fre- 
quent outings in the country. But as motor vehicles 
increased in number, the interurban systems steadily 
lost business to busses, trucks, and private automo- 
biles. Many were forced to abandon service. 

New Service to Meet Automobile Competition 

More and more city people used their owm cars 
instead of riding the trolleys. In the 1920’s many 
streetcar companies turned to trolley busses (track- 
less trolleys) to win back lost business. The trolley 
bus draws power from twm trolley wires since there 
are no rails for return current, but it runs freely 
on pavement like a motorbus. It can stop at curbs 
and pass around cars or trucks that would block 
a car running on rails. Today some cities have 
replaced all their streetcars with trollej’’ busses. 

Traction companies also 
established the Electric Rail- 
"’ay Presidents’ Conference 
Committee to develop an im- 
proved rail car. Engineers 
designed new power units 
which gave high speed and 
smooth acceleration. 'i^Tieels 
and trucks were rubber- 
inounted, and smooth, effi- 
eient electric and magnetic 
brakes were provided. The 
new car was better heated, 
ventilated, and lighted than 
older models. Extra wdndow's 
"ere added above the ordi- 
nary windowe for the benefit 
nf standing passengers. This 
par, called the P. C. C. (Pres- 
Wents’ Conference Commit- 
.oe) car, w’as first tried out 
nr 1934. Passengers liked it 


immediately and it has been adopted in many cities. 
A picture appears on the first page of this article. 

The Modern Street Railway 

In earlier da 3 rs traction companies owned their own 
powmr plants, but todaj’- most of them buy electric 
power from utility companies and distribute it through 
small substations. In the substation, electric con- 
verters change high-voltage alternating current to 
direct current, hlost substations have men continuall}' 
on duty to increase or decrease the suppty of current 
as needed. Some stations have automatic devices 
and need no attendant. 

From the substation the electric current runs at 
about 600 volts through heavy feeder cables to the 
trolley wares. A metal pole on top of each streetcar 
presses a small w'heel against the wire to draw off 
current. From the pole, current passes to a control- 
ler operated by the motorman. The controller can 
start and stop the car or change its speed with two 
devices. It can change the circuits wdiich hook the 
motors together and thereby change their power out- 
put. It can also change power output by cutting re- 
sistance elements, called grids, into or out of the 
circuit. Cutting in more giids reduces current and 
slows dowm the motors. The grids are carried under 
the car w’here they are cooled by the rush of air 
through them. 

Older cars have air brakes and hand brakes for use 
if the air S 5 'stem should fail [see Brakes). The 
P. C. C. cars have three kinds of brakes: dynamic, 
magnetic, and hand brakes. The djmamic brake 
makes the driving motors operate as generators. 
This develops drag and slow's dowm the car. The 
magnetic track brake uses the attraction between 
pow'erful electromagnets and the track to stop the 
car. The mechanical hand brake is for emergency use. 

In most streetcar systems the return current from 
the motors travels back along the rails to its source. 
The current sometimes leaves the rails and travels 
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along water and gas mains, causing damage to them 
(see Electrolysis). So some cities requiie the use 
of a second trolley wiie for the return current. In 
other cities an underground conduit is used. 

Meeting Emergencies 

In a big city, men of the streetcar system must 
meet emergencies constantly. Fires frequently inter- 
rupt trolley seivice. When possible, streetcars are 
lerouted to avoid streets crowded with fire-fighting 
equipment. But if the cars must go down a street 
where hoses are stretched across the tracks, hose 
jumpers are used. Laid on the lails, these permit a car 
to lun over hoses without hurting them. Hose may 
also be strung up over the trolley wires suppoited 
by tower wagons. These are trucks with high plat- 
forms used for working on the trolley wires. 

In winter, snow must be kept from blocking street- 
car service. Sweeper cars — streetcars equipped with 
lotary brooms — aie usually sufficient. But for the 
heaviest snows, poweiful snowplows must be used. In 
northern cities, streets with carlines are sometimes the 
only ones open to tiaffic for many hours after an un- 
usually heavy snow. 

Strychnine (strik'n’in). The alkaloid poisons strych- 
nine and brucine come from a tree found in the 
East Indies, AustraUa, India, and southeast Asia. 
The scientific name of the tree is Strychnos nux- 
vomica. The fruit, the size of a small orange, has 
from one to five disklike seeds. The poisonous drug 
nuxvomica is made from these seeds. Strychnine is 
extracted as white crystals. It can be mixed with 
powder or rubbed on meat to destroy harmful insects 
and animals. 

South America has a related tree (Strychnos toxi- 
fera). It yields curare, a powerful poison. Natives 
use curare on the points of arrows and darts. Both 
strychnine and curare are used medicinally. Strych- 
nine is used as a heart stimulant and curare is used 
for treating diseases that cause musculai spasms. 
(See also Poisons.) 

Stuart. The Stuart line of Scottish and English 
sovereigns was founded by Robert II. He was the son 
of Walter Steward and Marjory (daughter of Robert 
the Bruce). He ruled from 1371 to 1390. Robert III, 
James I, II, HI, IV, V, and Mary in turn ruled after 
Robert II. Mary, Queen of Scots, changed the spell- 
ing to Stuart. 

Mary’s son, James VI of Scotland, became James I 
of England after Queen Elizabeth I died. He reigned 
from 1603 to 1625. Beginning with him and end- 
ing with Anne, the Stuarts reigned over both king- 
doms. Charles I, 1625-49, came after James I. 
The Stuart reign was interrupted by the Common- 
wealth but was resumed with the restoration of 
Charles II, 1660-85. The remaining Stuart rulers were 
James II, ’l685-88, his daughter Mary II, who ruled 
jointly with her husband William III until her death 
in 1694 (William III reigned alone until 1702), and 
Anne 1702-14, another daughter of James II. Anne 
was the last of the direct Stuart line. (See also 
English Histoiy.) 


Stuart, James Ewell Brown (1833-1864). In the 
Civil War, Maj. Gen. “Jeb” Stuart was the South’s 
most biilliant cavalry leader. (His nickname came 
from the initials of liis given names.) Stuart’s 

hard-riding troopers 
formed a screen between 
General Lee’s Confeder- 
ate forces and the Umon 
armies. Behind that 
screen Lee secretly 
moved his armies at will. 
Stuart also spied out 
Northern army move- 
ments and kept Lee well 
informed. 

The South loved 
Stuart for his great feats 
and for his spectacular 
personality. A flaring 
brown beard hid much of 
his youthful face. His 
cloak was lined with red; 
his lean waist was draped with a yellow sash; and his 
hat sported a plumed feather. Whenever the oppor- 
tunity came he loved dancing and parties. ' 

Stuart was born on Laurel Hill plantation, in Pat- 
rick County, Virginia, on Feb. 6, 1833. When he was 
ten, an encounter with hornets showed the stubborn 
determination that he later employed as a general ’ 
While an older brother fled, young Jeb narrowed his 
eyes against the angry stings. With a stick he dashed 
the hornets’ nest to the ground. 

He received his early schooling from his mother and ^ 
tutors. He entered Emory and Henry College when he ^ 
was 15 years old. Two years later he was appointed to • 
West Point. He was a popular cadet and famed for his ■! 
eagerness to fight all comers As a lieutenant he served ^ 
against the Indians in the West. Stuart was Lee’s aide t 
at the capture of John Brown at Harpers Ferry. When i 
the Civil War broke out, Stuart resigned his commis- 
sion and joined the South. 4 

The Confederates made Stuart a lieutenant colonel t 
At the first battle of Bull Run (1861) his cavahy pro- 
tected the Southern left and drove forward in a charge i 
that aided victory. In 1861 Stuart was promoted n 
first to colonel and then to brigadier general. In 1862, i! 
then only 29, he wms made a maior general. it 

Stuart’s raids became famous. Once, with 1,200 jij 
troopers, he circled McClellan’s army before Rich- 4 ) 
mond (1862). Again, with 1,800 men, he drove north 
into Chambersburg, Pa. (1862). When “Stonewall” 
Jackson was fatally wounded at Chancellorsville v'l, 
(1863), Stuart took command of his troops and gained ,\ 
a notable victory (see Jackson, Thomas Jonathan). 

Stuart was mortally wounded at Yellow Tavern 
when he threw his thin divisions between Richmond 
and the threat of Sheridan’s strong cavalry command. 

He died in Richmond on May 12, 1864. Stuart was 
married and the father of three children. After his 
death General Lee said of him; “He was my ideal of a 
soldier.” (See Civil War, American; Lee, Robert E.) 


“JEB” STUART 



This dashing young general was 
Lee’s great cavalry leader. 
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The SECRET of SUCCESSFUL STUDY 


CTUDY. The first essential of efficient learning is 

the desire to learn. 'I’i'Tien interest is intense, learn- 
ing is fast and easy. One does not have to study. One 
learns as easily as one breathes. The five-year-old is 
too immature to learn very complicated things, but 
he illustrates one important aspect of efficient learn- 
ing. His curiosity is unending. He is interested in 
everything. One question follows another in rapid 
succession. “"W^at is it?” “T\Tiere did it come from?” 
“WTiat’s it for?” “'V^Tiat does it do?” “Will it hurt 
me?” “Then why can’t I have it?” If we could carry 
such curiosity into the schoolroom and focus it on 
school subjects there would be no need for discussions 
on how to study. 

Pupils do have questions, but they are usually 
about topics other than those studied in school. In the 
usual classroom the teacher asks and the pupil must 
find the answers. This means study. It means less 
time for games, hobbies, motion pictures, television, 
and other activities. For this very reason a student 
should be interested in learning how to study effi- 
ciently. If he uses good study techniques he can re- 
duce the time used in study and learn more easily. 

Bill makes good grades even though he does not 
spend too much time studying, and he has time for 
everything else. John grinds away day after day, yet 
te grades do not show it. Of course. Bill may be 
brighter and study may come easier to him. It may 
be that Bill is one of those rare persons who like to 
study. The chances are, however, that he saves time 
for other things by using good study methods. 

Interest Makes Study Easier 

The first problem is to generate interest, to develop 
strong motivation. Even a genius fails to learn 
efficiently unless he is interested in what he is doing. 
How can interest be aroused when it is not there? 
The answer is that a student should consider why he 
studies. He studies because it is costly to be ignorant. 
^^Tiat he learns in school is important now and in the 
future. It is the foundation for success, not only in 
earning money but in living a full and rich adult life. 
Moreover, he needs good grades so that he can ad- 
vance with his friends to higher levels of learning. 
High-school students often realize too late that they 
bave been left behind. Their grades are not good 
enough to admit them into a college or university or 
to qualify them for the best jobs. Then they regret 
that they had not shown more interest. 

Planning Study Periods 

The next step in effective study is to work system- 
atically. It is easy to waste time and accomplish 
nothing. The best plan is to set aside certain hours 
for study. If possible, a specific time should be 
scheduled for each subject. It may be necessary to 
fT out different schedules before a satisfactory ar- 
rangement is found. This should be one to which the 
Rodent can adhere with reasonable faithfulness. 
H'en if he cannot keep strictly to his schedule, he is 
® m better off than \vith none at all. 


Another point to remember is that he should not 
study when tired. In making a schedule it is w'ell to 
allow for rest periods every half hour or at least 
every hour. The person who cannot concentrate at 
once had better arrange for a rest period after each 
hour. He will find too much of a half-hour period 
gone before he gets much accomplished. 

Rest periods need not be long. Five to ten minutes 
will do. The interval should be spent in rela.xing, 
not in studying something else. It is better to get 
up and relax somewhere else than at the study desk. 

If a rest is to be follow'ed by some subject other 
than that just studied, the schedule should be ar- 
ranged so as to make the second subject as different 
as possible from the earlier one. The reason for this 
is that whenever a person studies one thing and fol- 
lows it by the study of another, the second interferes 
with retention of the first (see Memory). Such inter- 
ference is not too great if he returns to the same sub- 
ject after his rest. However, suppose he is studjdng 
mathematics, which requires intensive application, 
then chemistry, which is also difficult. The chemis- 
try may weaken or wipe out some of the mathematics 
he just learned. He would have done better to sched- 
ule English or social studies between mathematics 
and chemistry. What is easy for one student may 
be difficult for another. The student himself is the 
best judge of what he should sandwich between sub- 
jects. If he must follow one difficult subject with 
another, a rest period mil itself remove some of the 
interference between them. 

The most effective study is done in a place espe- 
cially reserved for it. MTienever possible, he should 
study in the same place, at the same desk. It is then 
much easier to concentrate. He develops the habit, 
when in this place, of keeping his mind on study. A 
student who has difficulty in concentrating is usually 
not sufficiently isolated from distractions. Music 
helps some but distracts others. Hardly anyone can 
concentrate when he hears talking. If items on the 
desk distract, they should be removed. Illumination 
should be sufficiently bright and, if possible, indirect 
(see Lighting). 

How to Study 

Having arranged a workable schedule, adequate 
rest periods, a good sequence of subjects, and a place 
where distractions are reduced to a minimum, the 
student is ready to apply some helpful study hints. 

The first step in studying an assignment should be 
to give the material an over-all examination. Skim 
through it. Survey what must be covered. Some as- 
pects, as revealed by the brief survey, may need rela- 
tively little attention. Others may call for careful 
study. After these parts have been studied, return to 
the over-all picture to see how things tie together. 

T\Tien problems are to be solved, sentences analyzed, 
or places identified on a map, there is little he 
can do but work. There are no short cuts. MTien 
lists, poems, or other materials are to be memorized. 
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a self-recitation procedure will be very helpful. 
First of all read the material through once, trying 
to memorize it. Then try to recall the first part. 
Check by looking at the copy. Try to recall the next 
part. Check, then go to the next, and so on until 
the end is reached. Follow this procedure until the 
whole assignment is recalled without error and with- 
out looking at the copy. Running over the material a 
few more times will help to fix it better for recall 
later. Some such recitation procedure is much more 
effective than a mere reading of the material over 
and over without attempts to recall it from memory. 
Time is saved and retention is improved. Retention is 
further improved when there is later review. 

I^Tien the assignments involve history, literatme, 
and other subjects which do not require word for word 
memory, recitation may take a somewhat different 
form. After his initial survey, when he gets donm to 
the study of sepaiate paragraphs, the student should 
ask himself; “^^Tiat is the writer trying to tell me?” 
“tAffiat should I get from this?” ''^Vhat questions will 
the teacher ask?” His study can then take the form of 
seeking answers. This provides motivation. It helps 
to keep the mind from wandeiing. If the teacher’s 
questions can be anticipated, it is also good prac- 
tice for examinations. 

Above all the student should strive for understand- 
ing. Memorizing word for word is foolish. It is also 
foolish to take very detailed notes, and this applies to 
lectures as well as to study. If he gets the mean- 
ing, a mere outline is sufficient for later review. Too 
much concentration on details can actually take 
attention from the main issues. This weakens his 
understanding. It is always well for him to put 
things into his own words as much as possible and to 
try to fit them into his own experience. 

In reading textbook assignments he should not 
skip over the illustrative materials. They are placed 
there to add meaning. Each graph should be examined 
for what it tells about the issue dealt with in the text. 
Each picture and its legend should be examined and 
related to other aspects of the assignment. He should 
not copy graphs or other pictures but try to gather 
understanding fiom them. 

The student who plans his study as suggested and 
who applies the psychological principles outlined 
above should find that he has more time left for other 
things. His grades should also improve. ^^Tiat is more 
important, he should gain a better understanding of 
what he studies and improve his ability to apply what 
he learns (see Learning). 

Sturgeon. Caviar and one of the best kinds of 
isinglass are two valuable pioducts we get fiom the 
sturgeon. Caviar is prepared from the eggs (roe), 
which the female lays by the millions. Isinglass is 
made from the inner membrane of the fish’s air 
bladder. The flesh is sometimes eaten fresh, but it 
is usually preferred smoked. 

The sturgeon is a large bulky fish with a long body, 
skin covered with five rows of large bony plates, and 
a tapering snout. There are about 25 species, varying 


greatly in size. Specimens 8 to 11 feet long are by 
no means rare. One species of the Black and Cas- 
pian seas grows to be 24 feet long and to weigh 2,000 
pounds. On the other hand, some are rather small. 
The sterlet rarely exceeds a length of 3 feet. 

Most species live in the sea a great part of the 
year, ascending livers to spawn. A few, such as the 
sturgeon of the Great Lakes, are exclusively confined 
to fresh water. Sturgeon are found only in the 
Northern Hemisphere. They occur in greatest 
abundance in southern Russia, where the fisheries are 
of immense value. In the United States the chief 
fisheries are in the Columbia River. Most sturgeon 
belong to the genus Acipenser. 

StuyvesanT (stl've-s’nt), Peter (1592-1672). In 
1664 the British seized the Dutch settlement of New 
Amsterdam and renamed it New York. They met no 
resistance, because the inhabitants were glad to escape 
the rule of their Dutch governor, Peter Stuyvesant. 

Stuyvesant was bom in the Netherlands, the son of 
a clergyman in the Dutch Reformed church. He en- 
tered military service for the Dutch West India Com- 
pany, and by 1643 he had risen to be governor of 
Curasao and other islands. In 1644 he led an attack 
upon the Portuguese in the island of Saint Martin 
and lost a leg. He returned home to recuperate and 
in 1645 he married Judith Bayard. They had two sons, 

At the time, the Dutch in New Netherland were 
disgusted with their governor, William Kieft. In 1646 
the States-General made Stuyvesant director general 
of the Dutdh possessions in America, and he arrived 
at New Amsterdam May 11, 1647. 

He W'as determined to be “as a father over his chil- 
dren,” and he set about trying to reform abuses. Many 
of his measures w'ere excellent, and he strengthened 
Dutch power in the region; but his despotic character 
and his blunt manner soon made him many enemies. 

He tried to regulate the sale of liquor and forbade 
its sale to the Indians; but his orders weie disre- 
garded. His attempt to give the inhabitants of New 
Amsterdam a monopoly of the fur trade was met by 
smugghng. He punished those who would not conform 
to the Dutch Reformed church, and he opposed giving 
the people a share in the government. Instead, he 
named a council of nine men to advise him. A pio- 
test to the States-General finally w'on a popular city 
government in 1653. 

These troubles made the inhabitants ready to wel- 
come Enghsh rule when war broke out between the 
Dutch and the British. The city was defended by a 
stone fort and 20 cannon; but wffien British nai ships 
appeared in the harbor in 1664, the people refused 
to resist the invaders. Stuyvesant was forced to 
surrender, and New Amsterdam became New York. 

Stuyvesant returned to the Netherlands. But the 
Dutch West India Company blamed him for their 
misfortunes in the New World, so he returned to 
America. He spent the rest of his life on his farm, or 
“bouwerij,” as it was called in Dutch. On the site of 
this farm now runs the street named after it the 
Bowery — on the lower east side of New York City. 
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Deadly SUBMARINES of the SILENT SERVICE 


CUBMARINE. 

^ foTjrlorc nf f 


Among the important de- 
fenders of the United States are the men 
who wear the twin-dolphin insignia of the Sub- 
marine Force on their navy uniforms. Their 
duty is called "the silent service,” because 
submarines are designed to operate by stealth. 

They move under water to approach enemy 
vessels and deliver surprise attacks \vith tor- 
pedoes. 

Submarine duty is extremely hazardous, 
and at sea the men must live in cramped, 
often uncomfortable, quarters. The men who 
share these dangers and discomforts remain 
companions when they are ashore, as if they 
were members of a club. They call themselves 
“submariners,” pronouncing it sub-mar'iners. 

They call their submarines "subs” or "boats.” 

Construction of a Submarine 

Every feature of a submarine is designed 
for operation either on the surface or sub- 
merged. The streamlined hull is shaped some- 
what like a fast-swimming fish, such as a 
pickerel or a barracuda. A turretlike super- 
structure rises from the deck a little forward 
of the middle of the boat. The taller part of 
this structure, called the sheers, houses peri- 
scopes and other equipment that can be raised 
and lowered. A low bridge bulges out forward 
of the sheers. Within the structure, invisible 
from outside, is the conning tower. Here most 
of the navigating equipment is grouped. On 
big submarines the line of the deck is broken 
by deck guns forward and aft of the bridge. 

The hull is made of steel plates welded or riveted 
together. In cross section it is circular or elliptical. 
This shape gives maximum strength and keeps the 
hull from being crushed by the pressure of deep water. 



The clean, smooth lines of undersea craft show well in this picture of a 
modern submarine. The boat is cruising at the surface through a rough 
sea, using Diesel engines for power. 

Modem submarines can go dowm more than 600 
feet without damage. Smaller boats have only one 
hull. Larger ones have a thick inner hull {'pressure hull) 


and a 
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STINGS 



itsTr,™*’*i submarine exists for one purpose — to after 

' ‘orpedoes. Here in a tightly crowded compartment are the four after 
torpedo tubes of a modern submarine. 


thin outer one. The space between contains 
ballast tanks and fuel-oil tanks. These help 
protect the inner hull against shells, torpedoes, 
ramming, and other dangers. 

How a Submarine Dives and Stays Below 

A boat submerges by letting sea water into 
ballast tanks. To rise it blows the water out 
wdth compressed air. This is stored in steel 
flasks at pressures as high as 3,000 pounds to 
the square inch. Hydroplanes assist in submerg- 
ing. These are movable horizontal fins at the 
bow and stem. Ordinarily they are tilted 
slightly and the boat sinks on an even keel. In 
a crash dive to escape an enemy they are tilted 
sharply, and the vessel goes down at a steep 
angle. When a submarine is surfaced, the bow 
planes fold into the side of the hull. 

To ran below the surface, a boat takes on 
just enough ballast to leave it a little lighter 
than the water it displaces. Then it runs wdth 
its bow and stem planes tilted to keep it at 
the chosen depth. If an enemy is hovering 
near it may drop down to the bottom and lie 
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quiet in fairly shallow water. To keep the submarine 
in trim weight must be added as fuel and stores are 
consumed. Fuel-oil tanks admit water as fuel is used. 
Water is also admitted as torpedoes are fired. _ 

For cruising on the surface, a large submarine has 
four Diesel engines. Only two are needed for moderate 
sneed With all four, a modern submarine can make 
20 knots or more. Submerged, a submarine may be 
driven by electric motors drawmg power from batter- 
ies Top speed on battery power is about 17 knots. 
The batteries are charged by generators driven by the 
Diesels during surface runs. One night s charging en- 
Ses the submarine to travel all next day on batteries. 

Breathing with a Snorkel 

TTnfil the end of the second World War, submarines 
eoS tS below water at most about 30 hours. Then 
had to come up to recharge the batteries because 
oSe air is needed for running Diesel engines. Since 
thP war many submarines have been equipped with a 
morlel (from the German Schnorkel), which permits 
to to run Diesel engines under water. An air intake 


The cutaway picture above shows how a modern guppy 
IS laid out below decks, with mere scraps of space for the crew. 
Most other types are similar. The snorkel (left) aUows a suo- 
marme to “breathe” under water. The intake head Ih®*, 
water supplies fresh air for the Diesel engines and for ventuation. 

tube is extended up to the surface. Blowers drawdoTO 
air for the Diesels and the ventilating system. If a high 
wave strikes the intake, an automatic valve closes the 
snorkel. Any water that does get in is trapped and 
dropped into the bilges. Engine gases are exhausted 
through another tube below the surface. While 
“snorkehng,” a submarine can travel at about 12 knots. 

The snorkel was invented by J. J. Wichers, a Dutch 
naval officer. The Germans captured a snorkel- 
equipped Dutch submarine and adopted the device. 
After the war the United States Navy and others 
developed improved snorkels. 

Navigating a Submarine 

WTiether a submarine is running submerged or 
surfaced, the helmsman usually stands his watch at 
the wheel in the conning tower. When the boat is 
surfaced he relies on orders from the bndge above. 
When it is submerged an officer at the periscope gives 
him orders. 

Most submarines have two or more periscopes for 
scanning the surface when the boat is submerged (see 
Periscope). A periscope can be raised until its tip 
stands about 40 feet above the hull. The periscope i 
self IS inconspicuous but it leaves a telltale wake. 
When enemy ships are near by the tube is drawn 
down and the submarine runs blind. Then the helms- 
man steers with the gyrocompass (see Gyroscope)* 

• History of the Submarine 

The idea of an underwater boat that could run un^ 
seen has long appealed to man. A Dutchman, bor 
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SPACE AMONG THE MACHINERY AND TORPEDOES 



nelius van Drebbel, is said to have invented a craft 
which was rowed beneath the surface of the Thames 
in 1620. David Bushnell’s Turtle was used in 1776 in 
p unsuccessful attempt to blow up a British warship 
in New York harbor. Robert Fulton built a subma- 
rine and blew up targets with it, first before Napoleon 
and then for the British prime minister Pitt. But no 
one then showed inter- 
est. The Confederate 
craft Hunley blew up 
the U.S.S. Housalonic 
in Charleston harbor 
Feb. 17, 1864, but was 
itself destroyed. 

All these earlier sub- 
marines lacked proper 
propelling machinery. 

John P. Holland over- 
came this defect by us- 
ing a gasoline engine on 
the surface and elec- 
tric motors under wa- 
ter when he built the 
nolland No. 9 for the 
United States Navy in 
1898. Simon Lake also 
; “Signed submarines at 

I this time but could not 

'^’ui American recogni- 
'on. Then Russia em- 
ployed him, and before 

the Hrst World War the 
United States was giv- 
him large orders. 


Submarines came to the fore as a powerful naval 
weapon in the first World War. German U-boats sank 
millions of tons of shipping before the Allies devised 
successful countermeasures. (The term U-boat was 
from the German Unierseeboot, “under-sea-boat.") In 
the second World War the principal warring nations 
made effective use of submarines. The United States 


IN THE HEART OF A SUBMARINE — ^THE CONTROL ROOM 



nffirpr of the watch (left) is opening ballast-tank vents in preparation for a dive. The 
P® tL “Crnistmas tTee”) indU^ whether vents are open or closed. At the right the sub- 

board CcaUe^«ie^^Ctostoas^"« handling the bow planes. 
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A HUNTER-KILLER TEAM STALKS THE ENEMY 





The hunter-killer team shown here is an effective defense against enemy submarines. A plane or blimp (the hunter) cruises oyer 
the water and when it spots a submarine signals an accompanying destroyer (the killer). The destroyer then moves in over the 
submarine and drops a pattern of depth charges as it is doing here. These may sink the submarine or force it to come to the surface. 


concentrated on 2,000-ton boats with a cruising range 
of 12,000 miles. Germany, for the most part, used 
smaller boats of about 750 tons. Japan built sub- 
marines of all sizes, from midgets to the enormous 
1-400, which displaced 5,500 tons. 

The United States guppy class was a postwar devel- 
opment. (The term “guppy” is from Greater Underwa- 
ter Propulsion Program.) These high-speed craft were 
equipped with snorkels. Killer submarines were de- 
signed to destroy enemy submarines. The world’s first 
atomic-powered submarine, the Nautilus, was launched 
in 1954. (For picture see Navy.) Details were “top 
secret” but the power plant was probably a turbine, 
driven by steam generated in an atomic reactor (see 
Atoms). Another type of submarine was the British 
Explorer, launched in 1954. Part of its underwater 
power came from the use of hydrogen peroxide. 

In the first World War, destroyers proved best for 
fighting submarines. Their guns could destroy a sub- 
marine on the surface. If it submerged they de- 
stroyed it with depth charges. These have fuses 
that can be set to explode the charges at any 

depth. , , 

In the second World War the Allies supple- 
mented their patrols of destroyers with great 
numbers of smaller vessels— corvettes, destroyer- 
escorts (DE’s), patrol craft (PC’s), and sub- 
chasers (SC’s). Planes based on escort carriers 
(CVE’s) also proved effective. 

Radar can frequently detect a submarine if no 
more than its periscope is above water (see Ra- 
dar). For this reason, snorkels and other project- 
ing equipment are often coated with a ^b- 
stance which cuts down radar reflections. To find 
■a submerged submarine, navies also use hydro- 
phones and sonar equipment. Hydrophones are 
installed under water on each side of the ship 
The one nearer the submarine hears the sound of 

its engines more strongly. 

nl'P the two sou 

A sonar transmitter 


sends a supersonic beam through the water. If 
the beam hits a submarine, it echoes back to the re- 
ceiver. The time taken for the echo to return reveals 
the distance. The sonar receiver can also be used for 
listening. Submarines in turn use these devices to 
detect surface ships and aim torpedoes. 

Escape from a Submarine 
When a submarine is damaged and sinks in water 
that is not too deep, the crew can often be rescued. If 
a surfaee ship can maneuver over the submarine, it 
can lower a rescue bell and bring men up inside it. 

Men can also escape with the help of the Momsen 
lung. A man’s nose is closed by a clip and he breathes 
oxygen and air from a flask strapped to his chest 
through a mouthpiece gripped in his teeth. To avoid 
too sudden a change of pressure, he climbs slowly up a 
, rope which has been carried to the surface by a float 
from the submarine’s escape hatch. In this way escapes 
can be made from depths of 100 feet or more. 

ESCAPE FROM A DISABLED SUBMARINE 


The adjustment 
needlTto makelhe two sounds equal reveals the 

A n<-»'r»nT' +T*Or»CmiT.tOT» 

direction of the submarine. 



These men are practising escape procedure in a pressurized 
ment at submarine school. The man wearing the Momsen 
duck under water and up through the escape trunk to the surfa 




This boy plans to spend 15 of his 30 pennies. To find out how manir will be left, he can take 
away 15 pennies one by one and then count those that remain. Subtraction is a much quicker way. 

SUBTRACTION—^ Basic ARITHMETIC SKILL 


CUBTRACTION. Suppose that a child has 30 pen- 
nies and plans to spend 15 of the pennies for a 
ticket for a school play. How can he find out how 
many pennies he will have left? 

If the child does not know how to subtract, he can 
spread the 30 pennies on the table, take away 15 pen- 
nies one by one, and then count the pennies that re- 
main. Or he can make 30 tally marks, cross out 15 of 
the marks, and count the remaining marks. 

If the child knows how to subtract, he can write 
the numbers 30 and 15 in the form of the example on 
the blackboard and find the remainder by subtrac- 
tion. If he thinks in the following way, we can be sure 
that he not only knows the process but that it is 
meaningful to him: 

Because there are no ones to subtract from in 30, 
I must change one of the 3 tens to 10 ones, making 
in all 10 ones with 2 tens remaining in tens’ place. 
Then 10-5=5. Write 5 in ones’ place in the answer. 
Because only 2 tens remain, I must think: 2 1=1. 
Write 1 in tens’ place in the answer. 

3 Q_ on 4- 1 n meaning of the method 

- 1 — 1 n!r R til® “ working the 

■ i — example is shown at the left. 

1 Od" 5 — 15 The meaning can also be 
shown with dimes and pennies as follows: 30 cents 
is the same as 3 dimes and no pennies. To take away 15 
cents from the 3 dimes, one of the dimes must first be 
changed to 10 pennies. Then there are 2 dimes and 
10 pennies. To subtract 15 from 30, take away 5 pen- 


mes and 1 dime. Then 15 cents remains. 

The method of subtraction described above is 
i^own as the decomposition method. In this method, 
we upper number, 30 (3 tens), is regrouped as 2 tens 
w the tens’ place and 10 ones. I’his step is often 


called “borrowing.” The decomposition method can 
easily be demonstrated with objects and markers. 
Then it is quickly learned. 

Another method of subtraction that is sometimes 
taught is called equal additions. 'This method is shown 
30 30+ 1 0 work in the example at 

-15-20+ 5 

= 15 


the left. First, to get some 
ones in the upper number, 10 
ones are added to this number. 


10+ 5 

Because 10 ones are added, to the upper number, 1 
ten must also be added to the lower figure in tens’ 
place. Then we subtract as shown in the example. 
No satisfactory way of demonstrating the meaning of 
this method has been devised. Therefore, in schools 
where meanings are stressed, the decomposition 
method is taught because it can be demonstrated. 

Subtraction examples such as 34—12 and 36—20 
are easy to work because no regrouping is required. 
Four Different Uses of Subtraction 


A.OOO00 B -OO - e OO c. ( 0 00) 0 0 d.OOO#« 

A answers the question: If we take away 2 from 5, 
how many remain? This is the simplest and most com- 
mon use of subtraction. 

B answers the question: How much more than 3 is 
5? Here we compare tw'o numbers. 

C answers the question: If I have 3 pennies, how 
many more must I get to have 5 pennies in all? Here 
we subtract 3 from 5 to find how many more pennies 
are needed. 

D answers the problem: There are 5 balls, some 
black and some white. I know that 2 are black. How 
many are white? Here we know the total of two 
amounts and also one of the amounts; we subtract 
to find the other amount. 


HOW TO PRACTICE THE 100 SUBTRACTION FACTS 
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Special work on the subtraction 
facts with this chart will increase 
both speed and accuracy in working 
longer subtraction examples. In- 
correct answers to longer subtraction 
examples are more often traced to er- 
rors in number facts than to any other 
cause. 

1. Begin with row 1. Read the 
first fact. Then close your eyes and 
say the fact to yourself several times. 

For more practice on any fact, write 
it three or four times on a sheet of 
paper. 

2. Cover the answers of a row of 
facts with a strip of paper and write 
the answers on the paper. Then slide 
the paper down to see whether all 
your answers are correct. Make a list 
of all facts for which you write in- 
correct answers and do special work 
with them. 

S. Cover the answers to a row of 
facts with a card. Give the answer to 
the first fact. Then slide the card one 
space to the right to see whether the 
answer you gave is correct. Do the I 
same for the remaining facts in the 
row. This oral drill will speed up your ^ 
work because you will not have to 
take the time to write the answers. 

4. Have someone read the facts 
to you one at a time. You say the 
answer and the person reading to you 
checks it. Keep a list of the facts for 
which you give incorrect answers 
and make test-study cards for them 
(see below). 


HOW TO MAKE AND USE 
TEST-STUDY CARDS 

On one side of a 3 X 5 inch card 
write the example without the an- 
swer. Tins is the test side. On the ^ 
other side of the card write the ex- 
ample with the answer. This is the ■, 
study side. Use objects or markers 
to test the answer for any fact that 
you are not sure of. 

Stack the cards with the test sides 
face up. State the answer to the ex- 
ample on the top card, then turn it >- 
over to see whether your answer is ^ 
correct. Put aside those you answer 
correctly and quickly. Replace at the | 
bottom of the stack, or put in a \ 
separate pile, those that need fur- I 
ther study. 
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PLAY ING WITH BLOCKS MAKES NUMBERS REAL 



This little girl will be ready for arithmetic when she enters 
school. She made no mistakes when her father asked her to 

When a child cannot decide on the operations to 
use to find the answers to problems, it is likely that 
he does not know the meaning of the processes. In 
general, subtraction means “separating” or “taking 
apart” numbers, ^^'hen we subtract, we find the differ- 
ence between two numbers. This is the opposite of ad- 
dition, since when we add we “join” two or more 
numbers to find their sum. 

^^fiien a young child at play with 5 blocks discovers 
that 4 blocks remain when he takes away 1 of the 
blocks, he has sensed the basic meaning of subtrac- 
tion. When he takes away 2 of the 5 blocks, he sees 
that 3 blocks remain. Any subtraction number fact 
can be made meaningful to a child by manipulating in 
this way objects or markers of various kinds. 

There are in all 100 basic subtraction facts. They 
nre grouped for study and practice in the chart on 
the opposite page. 

Steps in Teaching Subtraction Examples 
A number of basic skills must be learned to work 
subtraction examples. These skills should be intro- 

terms used in subtraction 

8 Minuend The minus sign ( ) 

Subtrahend says subtract. 

6 Remainder, or Difference 


build towers of five blocks each. Now she is discovering a 
subtraction fact — that four are left when she takes one from five. 

duced slowly and gradually, proceeding from the 
simplest procedures to those that are the most dif- 
ficult. 

The series of graded examples below shows the steps 
and the order in wliich they should be learned. The 
thinking that the child should be taught to do as 
he proceeds from step to step is given with each 
example. 

Step I. Easy examples: 

Begin with the ones’ column. Subtract the 
ones. 

Think: 5—2=3. W’^rite 3 in ones’ place. 

~ Now subtract the tens. 

23 T hin k: 6—4=2. Write 2 in tens’ place. 

No regrouping is required. 

Step IL Regrouping in subtracting two-place numbers: 

Begin with the ones’ column. Because 4 is 
less than 8, I cannot subtract. I must get 
~ i 3 more ones. So I shall take 1 of the 3 tens and 
i 6 change it to ones, making in all 14 ones. 

Now subtract 14—8=6. Write 6 in ones’ 
yi place. 

Subtract 2—1=1. Write 1 m tens’ place. 

— 1 8 To check the answer, add 18 and 16. The sum 
1 6 is 34, the same number as that from which I 
subtracted 18. So the work checks. 
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The second written example in Step II shows the 
“thought numbers” resulting from the regrouping for 
decomposition subtraction. Showing “thought num- 
bers” is a learning aid, useful in demonstrating the 
step. It should not be used after the step is under- 
stood by the child because it slows the process. 

The regrouping procedure can be demonstrated to 
children in several ways by using objects. One way 
is to use dimes and pennies. Another way is to show 
the step with bundles of sticks and single sticks. 
Still another helpful way is to demonstrate the step 
with place-value pockets and bundles of 10 cards and 
single cards as shown at the bottom of this page. 

When children understand the method of regroup- 
ing, they very easily learn the steps of regrouping 
shown in the following examples with three-place 
numbers: 

Step III. Regrouping in ones’ place: 

7 12 

Check the answer by adding 146 and 236. 

— 1 4 6 should be the same as the upper 

Step IV. Regrouping in tens’ place: 
a IB 
4^8 

_ 2 9 g Check the answer by adding 298 and 130. 

iTo 

Step Y. Regrouping in both ones’ and tens’ places: 
all le 

— 1 4 8 answer by adding 148 and 278. 

278 

For practice on these steps in subtraction, use the 
practice exercises in a modem arithmetic textbook or 
woikbook. It is important that parents, in helping 
their children learn subtraction, use the method of 
subtraction taught by the child’s school. For ex- 
ample, when the decomposition method is taught in 
the school, it should be used in the home in preference 
to the equal additions method. 

It is interesting to note that subtraction is used in 
working many division examples, as shown in ex- 
amples A and B: 


SPECIAL HELPS IN LEARNING 
SUBTRACTION FACTS 

The row of facts below illustrates some general 
ideas that help children to learn subtraction facts 
and to organize their meanings. 

8 4 5 6 12 15 7 

_1 —0 —5 —5 —9 —6 -2 

7 4 0 1 3 9 5 

When we subtract 1 from a number, the remainder 
is 1 less than the number. The fact 8—1 = 7 shows 
this. 

When we subtract 0 from a number, the answer is 
the same as the number. The fact 4—0=4 shows 
this. 

When we subtract a number from itself, the re- 
mainder is 0. The fact 5—5=0 shows this. 

When we subtract from any number the next 
smallest number, the remainder is 1. The fact 
6—5=1 shows this. 

Subtracting 9 from a number is the same as sub- 
tracting 10 and then adding 1 to the remainder. 
The fact 12—9=3 shows this. 

The lemamder is 9 when the upper figure in ones’ 
place IS 1 less than the figure below. The fact 
15—6=9 shows this. 

To subtract 2 from a number, skip a number going 
down the number scale. The fact 7— 2=5sbowsthis, 


A _7 B _7_ 

4/30 24/182 

28 

2 14 

In A, we subtract 28 from 30 to find the remainder, 
2. In B, we subtract 168 from 182 to find the remain- 
der, 14. Many incorrect answers in division are due to 
errors in subtraction. Skill in subtraction is neces- 
sary for successful work in division. 

The method of subtracting decimal fractions is 
similar to the method of subtracting whole num- 
bers, as is shown in the example at the left. 

2 1 chief point to remember is to be sure 

— to place the decimal point correctly in the 
■ answer. 

In school, children also learn how to find the an- 
swers to subtraction examples involving fractions. 
(See also Arithmetic; Number System; Addition; Mul- 
tiplication; Division; Fractions; Decimals.) 


PLACE-VALUE POCKETS MAKE THE REGROUPING PROCESS CLEAR 
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thp Qiihtrflction example is 34-18. Pocket A shows 34 as 3 tens 
Ind 4 ones B shows how to regroup 34 as 2 tens and 14 ones. 
“ C the crossed-out cards (I ten and 8 ones) are the number 


subtracted. (In the classroom, where real pockets and cards are 
used, these would be taken away.) The cards not crossed out ui c 
(1 ten and 6 ones) are the answer to the example, 16. 
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SUDAN. The great grass- 
lands (savanna) of north- 
ern Africa are called the 
Sudan. The Sudan is a land 
that divides the equatorial 
rain forests in the south 
and the arid wastes of the 
Sahara in the north. 

On the northern edges of 
the equatorial forests the 
heavy rains begin to dimin- 
ish and the rainy season is shorter. Tall grasses be- 
gin to appear among the trees. Graduallj'^ the trees 
disappear almost completely and vast subtropical 
grasslands stretch for many miles northward toward 
the Sahara. 

As the grasses approach the desert they grow shorter 
and shorter until they vanish in the sands of the 
Sahara (see Grasslands). The grassland belt stretches 
from the Atlantic in the west to Ethiopia and the Red 
Sea in the east (for maps, see Africa). 

Sudan is an Arab word meaning “black.” The Arabs 
called this region the land of the blacks because of the 
many Negro tribes they found living there. Many of 
these tribes, particularly in the north, have mingled 
with Hamites and Semites. Most of them are 
^loslems. {See also Africa; Races of Mankind.) 

The word Sudan is used to mean different things, 
fa one sense it means the entire belt of grassland from 
the Atlantic to the Red Sea. Most of the western and 
central parts of the Sudan, in this sense, are admin- 
^tered by France. These include the territories o 
French Sudan and Niger, in French West Africa; and 
I in French Equatorial Africa, 

i The most important part of the Sudan i® ^ ® 

! ®st. It used to be called the Anglo-Egyptian Sudan 

i because it was ruled jointly by Great Britain and 

; p®Tt. Joint rule ended in 1953 when Britain an 
\ !jsypt agreed to allow the Sudanese to decide m 19ob 

want to be an independent nation. Until 1 o 

i Egjqitian and British governments were to co- 



A caravan of camels and donkeys is led rtirough an old section 
in the city of Klhartoum, capita of the Sudan. In this land or 
glaring heat, the houses have walls of thick brick for coolness. 


operate in the constitutional development of the Su- 
dan, and the governor general was to be retained. A 
parliament was elected by popular vote. 


The Land and the Climate 

The Sudan (former Anglo-Egyptian Sudan) is bor- 
dered on the north by Egypt; on the west by French 
Equatorial Africa ; on the south by the Belgian Congo, 
Uganda, and Kenya; on the east by Ethiopia, Eritrea, 
and the Red Sea. It has an area of 967,500 square 

miles. _ 

The waters of the Nile bring life to the dry Sudan 
as they do to Egypt. The river has two main branches 
—the IfTiite Nile and the Blue Nile. The Blue Nile 
rises in the highlands of Ethiopia and flows north- 
west into the Sudan. The White Nile flow's out of 
Lake Victoria in the East African plateau and flow's 
north. The branches meet at Khartoum, capital of the 
Sudan, and continue as one stream north into and 
through Egypt, finally emptying into the Mediterra- 
nean. {See also Nile River.) ^ , 

The northern Sudan (ancient Nubia) is mostl}’’ des- 
ert with almost no rain. Except for the Nile Valley, 
an oasis is hard to find. The arid w'astes of the Libyan 
Desert stretch w'cstward from the Nile and on into 
the Sahara. The Nubian Desert extends eastward 
from the river to the Red Sea hills. These hills are 
the only prominent highlands in the Sudan. 

The southern, and greater, part of the Sudan is in 
the grassland belt. Rainfall increases as the grass- 
lands approach the equator. There are forests along 
the banks of the VTiite and the Blue Nile. 


lie Sudanese People 

The peoples who live in the north have for centuries 
,en under Moslem influence. They have intermarried 
ith Hamites and Semites and thereby developed 
culture unique in Negro Africa. They dress like 
rabs, with turbans and robes of flowing homespun. 
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DINKA TRIBESMEN FISHING 

The Dinka of the southern Sudan raise cattle for a living. 
They also fish in large groups to add to their food supply. 

A typical tribe is the Hadendovva (or Fuzzy-Wuzzies) 
of the Nubian Desert and Red Sea hill region. The 
northern tribes are nomadic or seminomadic camel 
and cattle herders. They live mostly in tents. (For 
picture in color, see Africa; see also Nomads.) 

The southern tribes are different. Their culture is 
one of the most primitive in Africa. Until recent 
years they had almost no contact with the outside 
world except for slave raiders from the north. They 
wear little or no clothing and live in baked mud huts. 
They tiavel the rivers and streams in crude dugouts. 
They raise cattle and are great fishermen. Among 
the largest southern tribes are the Dinka and Nuba 
(for picture, see Africa). The Nuba are athletes; they 
particularly like a rough form of wrestling. There are 


also seminomadic Arab tribes who have camels and 
flocks of sheep. The population of the Sudan in 1949 
was estimated at 8,309,663. 

Resources and Trade 

The Sudan is the world’s chief source of gum arabic, 
which comes from the acacia tree. The principal giain 
crop is millet, the staple food of the Sudanese. The 
Blue Nile has been dammed at Sennar and irrigates 
about one million acres. There cotton is produced for 
export. The forests of the Blue Nile are rich in fiber 
and tanning materials. The forests of the White Nile 
yield ebony and bamboo. 

Other products are senna leaves and pods, dates, 
sesame, peanuts, hides and skins, and salt. Except for 
salt, the Sudan is poor in minerals. Theie are small 
deposits of gold, iron, lignite, and coppei. 

The principal imports are cotton piece goods, sugai, 
coffee, tea, petroleum products, motor vehicles, 
machinery, and various metals. The most important 
exports are cotton, gum arabic, and cottonseed. 

Transportation and Communication 

Most transportation is state controlled. The Nile 
and its tributaries are still important, particularly in 
the southern Sudan where steamer services are con- 
nected by bus with the transportation systems of 
Kenya, Uganda, and the Belgian Congo. Railroads 
run from Khartoum to Port Sudan on the Red Sea and 
Wadi Haifa on the Egyptian border. There is an in- 
ternational airport at Khartoum served by British 
Overseas Airways and Air France. Emergency land- 
ing strips have been built in the desert (for picture, 
see Africa). The radio stations at Khartoum and 
Oradurman broadcast their programs in Arabic. 

History 

The southern Sudan had no early recoided histoiy. 
The northern Sudan was known to the ancient Egyp- 



SUDANESE CHILDREN AT SCHOOL 

These children are having their _ classes in the shade of the tonm. Note how the baked mud houses in this hot, dry climate 
schoolhouse wall. The school is in a native quarter of Khar- resemble the adobe houses of the southwestern United States* 
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tians as Nubia. The Nubians lived in the Nile Valle}’- 
between Egypt and Ethiopia. They paid tribute in 
gold and slaves to the Egyptians (see Egypt, Ancient). 
The Nubians were converted to Coptic Christianity 
in the 6th century. In the 15th centur}’ Nubia was 
conquered by Arabs who introduced Mohammed- 
anism. Arabs and Negroes intermarried. Moslem 
influence became dominant. Onl}’ traces of the Coptic 
church remained. 

In the 19th century Egj’pt was under Turkish rule. 
The viceroy, IMehemet (Mohammed) Ali, invaded the 
Sudan about 1819 and took control of the country. 
He founded the city of Khartoum. The Eg}’ptian 
government used the Sudan as a dumping ground for 
undesirable officials. Taxes were high and there was 
corruption throughout the government. 

In the 1800’s Egj’pt had become virtually a British 
dependency as a result of dealings over the Suez 
Canal (.see Egypt; Suez Canal). As a result, the 
Egyptian garrisons in the Sudan had British military 
advisers, including Gen. Charles Gordon. 

In 1882 Mohammed Ahmed, the son of a Dongola 
boatbuilder, proclaimed himself the i\'lahdi (the i\Ios- 
lems believed that a Messiah called the IMahdi would 
cppear to lead them in the last daj’S of the world). A 
religious revolt swept the Sudan. General Gordon was 
eent to bring home the Eg}’-ptian garrisons and aban- 
don the Sudan. He -n'as besieged in Khartoum. The 
^lahdists overwhelmed the Egj’-ptian and British 
forces and Gordon was killed. (See also Gordon.) 

Gordon’s death and the fall of Khartoum led to the 
surrender of forts farther up the Nile. The Mahdist 
yictor}’ was complete. After the death of the Alahdi 
‘r* 1885 his successor, the Khalifa, held the Sudan 
Under tyrannical rule for 13 years. At the battle of 
Omdurman in 1898 the Khalifa was overthrown by 
u combined British and Egj’ptian army under the 
command of General Kitchener (see Kitchener). 

In 1899 Egypt and Britain agreed to govern the Su- 


STJDAN’S CAPITAL ON THE NILE 

Khartoum was built where the White Nile and the Blue Nile 
meet. The bridge crosses the White Nile to Omdurman. 

dan as a condominium — the two governments to rule 
joint!}’. Until 1953 the official name of the Sudan was 
the Anglo-Eg}’ptian Sudan. A governor general wms 
appointed by the Khedive of Egypt (formerly the 
viceroy) on the recommendation of the British govern- 
ment in London. Egyptian laws were not to apply to 
the Sudan unless by direction of the governor general. 
There was to be free trade between the Sudan and 
Egypt. The slave trade was prohibited. 

Egypt became independent of Britain in 1922 and 
began to demand undivided control of the Sudan. 
Howev’er, a treaty of alliance, signed in 1936, con- 
tinued to recognize Britain as joint ruler of the Sudan. 
In 1953 Britain and Egypt agreed to allow’ the Su- 
danese to decide in three years if they wanted an 
independent state. 

SUEZ (su-ez') CANAL. The dream of a canal across 
the Isthmus of Suez had occupied the minds of men 
from the time, centuries ago, when the pharaohs of 
Egypt had connected the Nile w’ith the Red Sea. 
Nothing came of the dream. Ships continued to sail 
or steam all the way around Africa in order to reach 
the Mediterranean from the Red Sea. Then in 1858 
a French engineer, Ferdinand de Lesseps, acquired the 
right from his friend, Said Pasha, wceroy of Egypt, to 
organize a company and begin the work. 

On Nov. 17, 1869, the “ditch in the sands” was for- 
mally opened. There were elaborate and costly cere- 
monies at the northern terminus. Port Said, w’hich is 
named for Said Pasha. Afterw’ard a fleet of vessels 
of v’arious nationalities steamed through the canal 
tow’ard the city of Suez at its southern end. The lead- 
ing vessel, the French Imperial yacht Aigle, carried 
Empress Eugenie, wife of Napoleon III. At Ismailia, 
the midway port, Khedive Ismail Pasha entertained 
some 6,000 persons in his new and e.xpensive palace. 
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Although about a hundred miles 
long, or twice as long as the Pana- 
ma Canal, the Suez was easy to dig 
except for a 50-foot ridge north of 
Lake Timsah. It crosses flat ter- 
rain at sea level without locks. 

The company found it difficult 
to finance the canal, which cost 
about 70 million dollars. When De 
Lesseps was organizing the proj- 
ect, Britain, Russia, Austria, and 
the United States would not sub- 
scribe. Britain feared that the 
canal would endanger its shipping 
and its possessions in Asia. But 
when the bankrupt Khedive of 
Egypt sold his 176,602 shares (of a 
total of 400,000) the British gov- 
ernment bought them in 1875. 

This was one of Prime Minister 
Disraeli’s boldest acts to promote 
his policy of imperialism (see Dis- 
raeli). These British shares, pur- 
chased for about 20 million dol- 
lars, have since earned many times 
that amount. British shipping has 
benefited greatly from the canal. 

A 99-year concession provided 
that the canal would revert to 
Egypt in 1968. The Suez Com- 
pany was a private Egyptian cor- 
poration with offices in Paris. Of 
the present 800,000 shares, French 
citizens (not the French govern- 
ment) held 52 per cent; the British 
government, 44 per cent. Share- 
holders had one vote for each 25 
shares, with a limit of ten votes. 

On the board, the French were 
greatest in number. The other 
members were British, Egyptian, 

Dutch, and an American. 

The vision of De Lesseps has 
been fulfilled. The trip of 12,352 
miles from London to Bombay 
around the Cape of Good Hope 
was shortened to 7,321. Between 
the two World Wars an average of 
5,000 ships carrying 28 million 
net tons a year passed through 
the canal. After World War II 
traffic increased to a peak of 
about 12,000 ships and some 90 million net tons, 
chiefly petroleum. Only the Sault Ste. Marie canals 
carry more tonnage. The Suez handles more than 
twice as much tonnage as does the Panama Canal. 
British ships lead in use of the Suez. Also numerous 
on the canal are ships of Norway, France, Panama, 
the United States, Italy, and the Netherlands. 

Two convoys each way daily cross Suez in about 
14 hours under their own power. Moving ships may 


pass each other in the lakes but 
not in the canal. Searchlights on 
ships permit travel at night. 
Dangerous cargo and mail have 
piiority. In 1949 the company be- 
gan enlarging harbors and deepen- 
ing the canals for ships of 36-foot 
draft. The seven-mile Suez Canal 
By-Pass, completed in 1 951 , speeds 
up traffic by allowing convoys to 
pass each other. 

By the Convention of Constan- 
tinople of 1888, the canal is an in- 
ternational waterway open to all 
nations in peace or war. Russia’s 
fleet in 1905 went through the 
canal to engage the Japanese in 
the Pacific. In World War I, Ger- 
man submarines in the Mediter- 
ranean prevented use of the canal, 
and Turkish troops unsuccessfully 
attacked it. In 1935 Italy used 
it for the Ethiopian invasion. 
During World War II, German 
and Italian airplanes interrupted 
navigation with mines and bombs. 

After World W ar II, even though 
Egypt had been given a greater 
share in operating the canal, there 
were riots and armed clashes be- 
tween Egyptians and British. 
Egypt blockaded Israel-bound 
ships in 1948 and refused to com- 
ply when the United Nations rn 
1951 condemned its actions. 

In June 1954, Britain and Egypt 
agreed that all British troops 
would be withdrawn from Egypt 
within 20 months. If, however, an 
armed attack were made on Egypt, 
on any other member of the Arab 
League, or on Turkey, British 
troops would be sent to help de- 
fend the canal zone. (See also 
Egypt; Canals table in the Fact- 
Index.) 

Suffrage. “Who shall be al- 
lowed to vote?’’ is one of the most 
important questions when drawing 
up the constitution of any self- 
governing body. This is true 
whether the organization is a fra- 
ternal society, a city or state government, or a league 
of nations. This privilege of voting is known assuffrage. 

Until recent years political suffrage was restricted 
in most countries to men over 21. Other requirements 
are usually citizenship and a certain term of resi- 
dence where one votes. In the United States the states 
grant and control the suffrage, so requirements for the 
suffrage vary greatly. The idea that voting is a “natural 
right’’ of man has a logical conclusion in universal 
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SHORT CUT BETWEEN THE SEAS 



The canal saves S,000 miles between London 
and Bombay. It uses lakes and in part follows 
ancient canals, one dug by the Eavotians 
about 1350 B.C. Along the ^Suez run rrafu 
road and a canal for drinking water. 
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adult suffrage, but in most of the United States the 
suffrage is restricted by the exclusion of criminals, 
idiots, illiterates, and sometimes other classes. 
A property qualification is now seldom required. 
Woman suffrage — ^the right of women to vote on the 
same or almost the same terms as men — spread 
rapidly in the 20th century, both in the Old World 
and the New. In 1920 the principle was embodied in 
the United States Constitution by the 19th amend- 
ment {see Women’s Eights). 

Previous to the Civil War most of the states with- 
held the right to vote from Negroes. By the 15th 
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amendment to the Constitution, the states are for- 
bidden to abridge suffrage “on accoimt of race, color, 
or previous condition of servitude.” Today about 60 
per cent of American citizens are eligible to vote, 
but even in presidential elections only 50 to 70 per 
cent of the vote has been cast. There has been some 
agitation to make the vote compulsory, as has been 
tried in Belgium, the Netherlands, Argentina, and else- 
where, but no such action has ever been taken. There 
also is a persistent movement to permit the public, 
instead of the state legislatures, to vote on amend- 
ments to the Federal constitution. {See Elections.) 







On a Hawaiian sugar plantation workers harvest the npened cane with long, 
heavy knives Sugar cane is a gigantic plume-topped grass. It is planted so 
closely that a cane field looks like a green jungle. 


Sparkling, White 
SUGAR from CANE 
and BEETS 

CUGAR. A liking for sweet things seems 
natural to human beings everywhere. 

In ancient times people satisfied their de- 
sire for sweets with honey. Today sugar 
is the most widely used sweetening. The 
amount of sugar used in the United States 
has increased steadily, except in war years, 
since colonial days. Americans consume 
every year about the equivalent of a hun- 
dred-pound bag of sugar apiece. 

Of all foods, sugar is probably the most 
widely distributed in nature because it is 
made in the leaves of all green plants by 
photosynthesis {see Plant Life). Some of 
the sugar formed by plants is needed for 
their own growth and development. Some 
of it is changed into starch, fat, protein, 
and vitamins. The cellulose of wood, the 
oil of a peanut, even the color and fra- 
grance of a flower, are derived from sugars 
which plants make in their leaves. 

Sugar can be extracted in usable quanti- 
ty from a great number of plants. Grapes, 
watermelons, sugar maples, and palms are 
a few of these. The sugar cane and sugar 
beet, however, produce sugar more abun- 
dantly than other plants. For that reason 
they are the main sources of commercial 
sugar. 

The sugar cane is a giant grass which 
thrives in a warm, moist climate. It stores 
sugar in its stalk. The sugar beet grows best in a 
temperate climate. Its sugar is stored in a tapering, 
"hite root. Beet and cane sugar are identical prod- 
bets, which chemists call sucrose. Table sugar is 99.9 
per cent pure, and it reaches us in the same chemical 
oim as nature made it in the plant. 

^ Sugar from Sugar Cane 

Unlike most crops, sugar cane is not grown from 
seed but from sections of the stalk, each containing 


an “eye” or bud. These sections are placed end to 
end in furrows. A week or more after planting, the 
first sprouts appear above ground. During the course 
of the growing season, which may range from nine 
months to two y^ears, the cane shoots up 15 feet or 
more, and the stalks are so closely spaced that the 
fields resemble a jungle. 

At harvest time the cane is cut off near the ground. 
Harvesters usually work wdth long heavy knives, but 
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in some aieas, machines are used. 

The stalks are stripped of their 
leaves and chopped into short 
lengths so that they can be handled 
easily. The sugar cane is loaded 
into carts, trucks, or railroad cars 
and taken to the plantation’s own 
raw-sugar mill. 

In the mill the stalks are carried 
to crushing rolls which shred the 
cane by twisting it as it passes 
through. This separates the fibers 
and prepares them for grinding but 
does not press out the juice. The 
shredded cane is fed through a 
series of heavy steel rollers which 
revolve against each other under 
great pressure. This action forces 
out the juice which is caught in 
pans below the rollers. At the end 
of this operation the cane fiber, 
or bagasse, is so dry that it can be used to fiie the 
mill furnaces which heat the sugai boileis. 

The cane juice is then changed to law sugar. The 
juice is treated in a number of ways to remove im- 
puiities. Then it is boiled until it thickens and 
crystals form in it. This mixture of molasses and 
ciystals (called massecuite) is whirled at high speed 
in a centrifuge, a ciicular basket of metal scieening. 
The syrup, known as blackstrap molasses, is thiown 
off and the sugar is retained. 

Raw sugar is light brown and slightly sticky be- 
cause the crystals have a thin film of molasses cling- 
ing to them. Further refining is necessary to produce 
a clear, white sugar. Some raw sugar is refined 


in the tropics, but most of it is 
shipped to refineries in the United 
States and other sugar-consuming 
countries. 

The refining of sugar consists of 
three major steps; 

First, the raw sugar is treated 
to remove molasses and the result- 
ing crystals are then dissolved in 
warm water. 

Second, the syiup is filtered a 
numbei of times to remove impuii- 
ties and color. 

Third, the sugar is reciystallized 
by boiling in vacuum pans, washed 
again and dried, and then packed 
in bags and cartons. 

Sugar from Sugar Beets 
The other source of our sugar is 
the sugar beet, which grows in 
many paits of the United States 
The average sugar beet weighs about two pounds and 
stores 14 teaspoons of sugar in its loot. 

Beets, like eane, are thiisty plants. A single beet 
may take up as much as 15 gallons of water in a 
growing season. Beet fields in the and sections of 
the West must be irrigated. Water is brought to the 
land from mountain sti earns and held in reseivoirs 
until it is needed. 

The growing season of the beet is about seven 
months. When the crop is matuie, the beets are lifted 
fiom the soil and their leafy tops are cut off to be used 
as cattle feed. The beets are then hauled to nearby 
factories, where they are piled m huge stacks until 
they can be processed. 


SUGAR CANE FOR PLANTING 



Sugar cane is not grown from seed but 
from short pieces of stalk which contain a 
bud. This plantation worker is carrymg a 
load of such pieces to the field for plantmg. 


WHAT GOES ON INSIDE A PLANTATION SUGAR MILL 



FT- 

Every big sugar plantation has cane juice w converted into sticky brown raw sugar for shipment. Here 

aeft) IS I plantatmn null ^hese nrfsl oufthflwelt*^? ^as been s wied it m through a 

series of rollers (right), inese press out the sweet watery juice which is boiled down into raw sugar. 
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The beets are carried into the 
factory on moving belts or in 
troughlike flumes with running 
water. IVhen they have been 
thoroughly washed, machines 
slice them into strips about the 
size and shape of “shoe-string” 
potatoes. These cassettes, as 
they are called, are placed in 
large tanks and treated with hot 
w’ater to soak the sugar from 
them. 

The sugar-laden juice is puri- 
fied, filtered, and concentrated 
through a series of processes. 

These differ in detail from those 
of a cane-sugar refinery, but 
give the same result — a clear, 
white, sparkling sugar. One dif- 
ference is that processing is a 
single operation in the United 
States. There is no raw sugar. 

Beets go in one end of the fac- 
tory and granulated white sugar 
comes out of the other. When 
the sugar is Anally crystallized, it is dried, screened, 
weighed, and put in sealed packages for the market. 

Special Kinds of Sugar 

Sugar is prepared for market in other ways as well. 
Powdered, or confectioner’s, sugar is made by grind- 
ing the best grades of granulated sugar and sifting 
the powder through silk bolting cloth. Brown sugar 
is prepared by boiling cane syrup in such a way that 
very small crystals are formed. A certain amount of 
molasses is allowed to remain, giving the sugar its 
brown color and caramel flavor. 

Cube sugar is made in two ways. Wet granulated 
sugar is often compressed in little molds the size of 
sugar lumps. It is also made by running sugar from 
the vacuum pans into molds 
which form slabs half an inch 
thick. These are dried and 
sawed into cubes. 

Before the days of modem 
sugar refining, sugar was sold 
m loaves. The partly crystal- 
lized syrup was poured into con- 
J^l molds about 18 inches high. 

The molasses drained through a 
hole in the tip of the cone, leav- 
|ug the crystals, which dried 
mto a hard mass. These conical 
®ugar loaves were wrapped in 
jue paper for market. Some- 
'mes the loaves were sawed 
and sold as “cut-loaf” sugar. 

Sugar’s Long History 
wild sugar cane was first 
u tivated many centuries before 
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har vesting sugar beets in the AMERICAN WEST 



Sugar beets are grown in rows much as any other root crop. In dry country, trenches 
are left between rows for irrigation. Here the ripe beets are being harvested by machin- 
ery. Sugar beets have very deep roots and so are hard to pull by hand. 

through the Eastern world but did not reach Europe 
until the Middle Ages when conquering Arabs brought 
it to Spain. The word sugar is Arabic in origin. 
Columbus carried the plant to the West Indies where 
it thrived in the favorable climate and soil. For 
many years sugar was an expensive luxury. Queen 
Elizabeth I served sugar at her table, but it was 
used chiefly in medicines. By the end of the 17th 
century production in England’s West Indian “sugar 
islands” had greatly increased and sugar came into 
common use in London coffeehouses. 

Cane culture began in what is now the United States 
in the middle of the 18th century when cuttings were 
planted at New Orleans. The first American sugar 
refinery was built in New York 
City in 1689. After the Revolu- 
tion refining made steady head- 
way. The industry wms thor- 
oughly established by the 1830’s, 
when the first attempts were 
made to produce beet sugar in 
the United States. 

The beeL-sugar industry had 
its beginnings in Europe. In 
1747 Andreas Marggraf discov- 
ered sugar in the wild sugar beet, 
and 40 years later one of his 
students, Franz Karl Achard, 
succeeded in extracting sugar 
from sugar beets. Beet sugar 
was produced commercially in 
1802 at Cunem, Silesia, under 
the encouragement of Frederick 
William III of Prussia. During 
the Napoleonic Wars, when 
France was blockaded by the 


TOPPING A SUGAR BEET 



ucliuunes UtJlULC — ‘ — Vivr 

e time of Christ, probably in Leaves sometimes used. 

Its culture spread ture gives an idea of the sue of a sugar bee 



SUGAR 


446 


Allies, Napoleon made huge grants of land and money 
to establish the beet-sugar industry. With that start, 
the industry grew rapidly and spread to other coun- 
tries on the continent. 

Early attempts to establish the industry in the 
United States were disheartening. From 1838, when 
the first factory was built, one after another failed. 
Finally in 1872 a factory at Alvarado, Calif., demon- 
strated that it could produce sugar profitably. By the 
end of the century 30 factories were in operation. 

The Sugar Industry Today 

Each year the world produces some 35 million tons 
of sugar and the United States uses about one fifth 
of the total. Only a small amount is consumed »s 
table sugar. Great quantities are used in baked goods 
and in soft drinks. The food industries also use 
sugar in cured meats, candy, frozen and canned fruits, 
cereals, ice cream, and other products. It enters also 
into the manufacture of such diverse products as cos- 
metics, plastics, and shoe polish. 

The principal cane-producing areas of the world 
are Cuba, India, Brazil, Puerto Rico, Hawaii, the 
Philippine Islands, Australia, and Argentina. In 
the continental United States substantial quantities 
of cane are grown in Louisiana and Florida. Cane is 
also grown in other Southern states, but it is used 
largely for making syrup rather than sugar. 

Principal beet-growing countries are the United 
States, Russia, Germany, France, Poland, Italy, 
Czechoslovakia, and Great Britain. In the United 
States beets are grown in more than 20 states from 
the Great Lakes to California. Leading states are 
California, Colorado, and Idaho. 

Both the sugar cane and the sugar beet have im- 
portant and industrially useful by-products. These 


are mainly bagasse, from sugar cane; beet pulp, from 
sugar beets; and molasses, from both plants. 

Bagasse is used largely as a fuel for sugar-mill 
boilers, but some of it is baled and shipped to fac- 
tories. There it is pressed into wallboard, and in 
some areas, used as a source of fiber for paper. 

Beet pulp, which remains after the extraction of 
sugar, is a rich carbohydrate material. It is used e-x- 
tensively as a cattle feed, either wet or dry. Even 
in areas where beets are not grown, dried beet pulp 
is shipped in as a feed for dairy cows. It is also used 
in the production of yeast and citric acid. 

Molasses from cane may be refined and used as a 
table and kitchen sweetening, but beet molasses can- 
not be so used because of its bad taste. Blackstrap 
and beet molasses are important sources of industrial 
alcohol, which enters into the production of many 
other substances. They also yield acetone and butanol, 
solvents used in making plastics, and other industrial 
products. Citric, lactic, and gluconic acids are made 
from molasses, as well as such pharmaceutical prod- 
ucts as histadine, histamine, and vitamin B 2 . 

Chemistry of Sugar 

Table sugar (cane or beet) is the most familiar 
of many substances called sugars. They are all com- 
posed of carbon, hydrogen, and oxygen. The last two 
are present in proportion of two to one, as in w'ater 
(H 2 O) — hence the name carbohydrate. Sugars are iden- 
tified in chemistry by names ending in -ose. The com- 
mon sugars fall into two classes: the monosaccharides 
and the disaccharides (“single” and “double” sugars). 
The disaccharide molecule is capable of splitting up 
into two monosaccharide molecules. 

Ordinary table sugar (sucrose) is a disaccharide 
(CisHzjOn), So also are maltose and lactose. They 
have the same chemical formula as 
sucrose, but the atoms are arranged 
differently in their molecules. Malt- 
ose is formed from starch by the 
action of malting (see Malt). Lac- 
tose, or milk sugar, occurs in milk and 
some other animal fluids; it is the 
foundation of many pills. Maple sugar, 
jaggery (palm sugar), and sorghum 
sugar are all chemically sucrose. 

Monosaccharides have only one car- 
bon atom to each H 2 O unit. The most 
common monosaccharides aie glucose 
and fructose. Both have the formula 
CeHiiOe. Glucose, or grape sugar, is 
found in raisins and in many plants. 
Fructose, or fruit sugar, may be used 
as a substitute for cane or beet sugar 
in the diet of diabetic patients. Com- 
mercially, the name glucose is given to 
corn syrup, because the syrup owes its 
sweetness principally to glucose (see 
Glucose). Xylose, or wood sugar, is 
a five-carbon monosaccharide. It )s 
used in tanning and dyeing and in 
special diets for diabetics. 


SOAKING SUGAR FROM A CARLOAD OF SUGAR BEETS 



In a beet-sugar factory the beets Me sliced into thin strips and set to soak in big 
tanks Juice from these diffusion tanks^ be Piped to other parts of the factory 
tames, jmec boiUng, purifymg, and drymg. ^ 
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Molten sulfur from the wells is pumped into rectangular vats the length of two 
city blocks. When it has hardened the wooden walls are removed and the huge 
block of pure sulfur is broken up and loaded in railroad cars for shipping. 


Eelated to the common sugars are 
rare sugars classified as trisacchar- 
ides and telrasaccharides. Starches 
and cellulose {'polysaccharides) are 
not sugars but are related members 
of the carbohydrate group. The same 
is true of gums, mucilages, and tan- 
nins, which are saccharides whose 
molecules are joined with those of 
other compounds. 

Sugar in Cooking 

When sucrose is heated with a lit- 
tle water until it melts and begins to 
turn yellow, it' forms on cooling a 
hard glassy mass called barley sugar. 

If heated still more it partially de- 
composes, leaving a soluble bro^vn ma- 
terial called caramel, which is used 
to flavor food and to color beverages. 

A mixture of glucose and fructose, 
called invert sugar, is found in honey 
and many sweet fruits. Glucose and 
fractose are also called dextrose and 
hmlose because the one rotates polarized light to the 
right and the other to the left {see Light) . Wfiien table 
sugar is boiled \vith water containing a little acid, it 
breaks down into a mixture of dextrose and levulose. 
This invert sugar does not crystallize readily. So in 
making fudge or cake icing we often add a little 
'dnegar or cream of tartar to the sugar, turning some 
of it to invert sugar. 

Saccharin is a white powder made from coal tar. It 
15 400 times sweeter than cane sugar and has little 
or no food value. For this reason it is used in dia- 
betic and reducing diets. Saccharin also serves as a 
sugar substitute in the food industry. Sodium cyclo- 
nexyl sulfamate (sold under the trade name Sucaryl) 
has similar properties and withstands cooking better 
than saccharin. 

Sl^FUR. In any industrial nation, such as the 
United States, sulfur is one of the most essential raw' 
materials. It is used in thousands of products and 
processes. Sulfur is a nonmetallic element, bright 
yellow in color and similar to oxygen in its chemical 
behavior. In solid form it is relatively hard and 
^hout as heavy as brick. Sulfur bums readily \vith 
^ blue flame, a fact which accounts for its old name 
bnmione, m “burning stone.” 
oulfur is one of the elements necessary to life. 
*5 found in many animal and vegetable substances, 
^Pecially proteins. The bad smell of a rotten egg is 
Joe to hydrogen sulfide, and it is the sulfur in eggs 
bat tarnishes silver so quickly, forming the black 
compound silver sulfide. Cabbage and other _mem- 
ors of the mustard family are particularly rich in 
as are such animal substances as hair, 
ulfur and its compounds enter into many familiar 
Products. The fact that sulfur burns (combines with 
^i'gen) so readily accounts for its use in matches, 
^powder, and fireworks. Sulfur candles are some- 
‘bbes used to, kill vermin in old buildings. Bordeaux 


mixture, a standard insecticide, is partly copper 
sulfate, and many preparations to prevent fungus dis- 
eases contain sulfur. All vulcanized rubber contains 
sulfur, and sulfur compounds are used in the manu- 
facture of paper. 

The Sulfur Industry 

Sulfur exists in nature both in its native, uncom- 
bined form and in compounds. A large proportion of 
the world’s native sulfur occurs in the salt domes of 
the Gulf region of the United States. There are also 
big volcanic deposits of sulfur in Sicily. The United 
States is the largest producer of native sulfur in the 
world and Italy second. The United States has 
reserves of sulfur that should last for generations 
despite increasingly heavy use of sulfur in industry'. 

Sulfur is also extracted commercially from pyrites 
{pl-ri’tez). This is a mixture of several sulfur com- 
poimds, including the mineral pyrite {pl'fit), or iron 
sulfide. Japan, Spain, and Cyprus work large de- 
posits of pyrites. In the United States, Tennessee is 
the leading state in production of pyrites. 

The huge deposits of native sulfur in Texas and 
Louisiana are mined by the Frasch process. In Frasch 
mining a well is drilled to the underground deposit and 
a six-inch pipe is inserted in the well casing. Inside 
this is a three-inch pipe and mside the three-inch 
pipe a one-inch pipe. Superheated water pumped into 
the big pipe melts and purifies the sulfur at the foot 
of the well. Compressed air is then forced into the 
smallest pipe and it pushes the frothy molten sul- 
fur up through the three-inch pipe. At the surface 
the sulfur is piped to huge vats where it hardens 
in blocks hundreds of yards long and 50 feet or more 
high. In the smaller deposits of California, Colorado, 
Nevada, and Wyoming, conventional mining methods 
are used. 

Sulfur is also recovered commercially from various 
gases. “Sour” natural gas is too rich in sulfur to 
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be used in homes and so it is treated to extract the 
sulfur. Smelter gases and other industrial fumes are 
also sources of sulfur. 

American industry consumes vast quantities of sul- 
fur. About three fourths of this is used in the form of 
sulfuric acid. The chemical industry is by far the 
largest consumer. Substantial amounts of sulfur, 
however, are used in fertilizers and insecticides, and 
in the paper and paint industries. 

Chemistry of Sulfur 

Sulfur occurs in several forms, or allotropes. Com- 
monest of these is rhombic sulfur whose crystals are 
many-sided (for picture in color, see Minerals). 
MonocKnic sulfur has needlelike crystals in the shape 
of prisms. Amorphous sulfur, a white or pale yellow 
powder, is noncrystalline. 

Sulfur undergoes a number of changes when it is 
heated. It melts to a watery yellow liquid a little 
above the boiling point of water. This turns brown 
and thickens until it bursts into flame at about 
482°F. If air is excluded, however, the brown, plastic 
mass becomes thin again and boils at 832°F. The 
reddish-brown vapor finally turns colorless if heating 
is continued. 

Sulfur shows valences of 2, 4, 6, and —2. This ac- 
counts for the many ways it combines with other ele- 
ments. Some of its important compounds are the sul- 
fides, sulfites, and sulfates. In sulfides, one sulfur 
atom is combined, as in hydrogen sulfide (H 2 S). In 
the sulfites, one atom of sulfur and three of oxygen 
form a radical which combines with other elements 
as a unit. Sodium sulfite (NaSOs) is an example of 
such compounds. The sulfate radical has four oxygen 
atoms. Copper sulfate, or blue vitriol (CUSO 4 ), is a 
common sulfate used as a germicide and as a mordant 
in dyeing. Sodium thiosulfate is the "hypo” used in 
photographic darkrooms; ferrous sulfate (green vitri- 
ol, or green copperas) is used in wool dyeing, in disin- 
fectants, and in ink manufacture. Still other sulfur 
compounds are the oxides. Sulfur dioxide (SO 2 ) is 
the most useful of these, serving as a bleach and as 
a preservative. 

Sulfur is sold in several forms. Roll sulfur is 
packaged in solid rolls or cones. The powdery powers 
of sulfur is obtained by cooling sulfur vapor, and 
lac-sulfur is precipitated from solution. 

Sulfuric acid. Few chemicals affect our lives as 
broadly as sulfuric acid. It is often said that the 
technical development of a nation can be estimated 
by its consumption of sulfuric acid. The acid itself 
rarely comes to our attention, but it helps to create 
thousands of products for our use. 

Sulfuric acid is a colorless liquid. It has an oily 
consistency, especially in concentrated form, and 
looks like a clear, rather heavy, syrup. This appear- 
ance explains its old name, oil of vitriol. Unlike real 
oils, however, it is violently corrosive. It chars wood, 
paper, and cloth, eats into flesh, and dissolves alu- 
minum, zinc, and other metals. 

Two general properties account for most of its 
violence. It has a strong afiinity for water. IVhere 


water is held in a solid substance or in the air, sulfuric 
acid pulls the water molecules into solution with 
itself and so dries out the substance. One type of 
laboratory drier uses a container of sulfuric acid to 
keep chemicals free of moisture. Sulfuric acid (H 2 SO 4 ) 
also ionizes readily (see Ions). In solution the hydro- 
gen and the sulfate (SO 4 ) radical separate, leaving the 
sulfate ion free to attach itself to other atoms. Thus 
when a lump of zinc is dropped into sulfuric acid, 
zinc sulfate is formed and the hydrogen which is 
freed bubbles off as a gas. 

The violent chemical behavior of sulfuric acid 
makes it an extremely useful industrial chemical. 
Though widely used, however, it seldom appears in a 
finished product itself. Its biggest single use is in 
making the fertilizer superphosphate from phosphate 
rock. The petroleum industry uses it as a catalyst 
and refining agent. In the dye industry it serves as 
a sulfonating agent, making dye substances soluble. 
It is widely employed as an electrolyte in storage 
batteries and in electroplating baths and is used for 
cleansing metals of oil and grease. The textile indus- 
try employs it in dyeing, bleaching, and mercerizing 
fabrics. It figures also in the manufacture of such 
diverse products as soap, leather, glue, and gelatin, 
and as an etching agent in the lithographer’s and 
photoengraver’s trades. 

Manufacture of Sulfuric Acid 

Sulfuric acid is known by various names in indus- 
try. The old name, oil of vitriol, is now applied only 
to the commercial grade of concentrated sulfuric acid. 
Chamber acid, named from the lead chambers in 
which it is made, is an impure solution of 60 to 70 
per cent of H 2 SO 4 in water. It is used mainly in the 
manufacture of fertilizers. Oleum, or fuming sulfuric 
acid, is a solution of hydrogen trioxide (SO3) in con- 
centrated sulfuric acid. This is the most violent form 
of the acid. 

Sulfuric acid, discovered by the Arabian alchem- 
ists, has been manufactured commercially since 1765. 
The old lead-chamber process is still used, but con- 
centrated and chemically pure grades are made by 
the contaet, or catalytic, process. In the lead-chamber 
process sulfur dioxide from roasted sulfur is made 
to react with air, steam, and oxides of nitrogen to 
form a solution of sulfuric acid. Some of the reac- 
tions take place in lead-lined rooms, which give the 
process its name. In the contact process, platinum 
or iron oxide is used as a catab^st. It induces sulfur 
dioxide to unite directly with oxygen from the aii 
to form sulfur trioxide. This is dissolved in previously 
made acid, and water is added. The water and the 
trioxide unite to form sulfuric acid; that is, H2O+ 
SO3 becomes H2SO4. 

Sumac (shu'mak or su'mak). During autumn in the 

northern part of the United States and in southern 
Canada, some of the most glorious coloring is shown 
by the staghorn sumac (also spelled sumach). TUs 
rugged shrub or small tree owes the first part of its 
name to the resemblance between its crooked branches 
and a stag’s horns. In summer the downy green foliags 



■*> 449 


makes a fine background for the conelike clusters of 
hairj^ crimson fruit. 

Flourishing from Maine west to Minnesota and 
south to Florida and Texas, the dwarf, or flame-leaf, 
sumac resembles the staghorn in the autumn coloring 
of its leaves and fruit. These and several other species 
are commercially valuable for the ta nnin they yield. 

The most common of several species of poisonous 
sumacs is the poison, or swamp, sumac. Found in 
swampy places from New England west to Minnesota 
and south to Florida and Louisiana, it can be recog- 
nized by its drooping clusters of greenish-white fruit. 

About 150 species of sumac are native to the tem- 
perate and subtropical regions of both hemispheres. 
The famous lacquer of China and Japan comes from 
the juice of a cultivated sumac (see Lacquer). 

The scientific name of the staghorn sumac is Rhus 
typhina; of the dwarf sumac, Rhus copallina; of the 
poison sumac, Rhus vernix. 

Suma'TRA. When Batak natives in the wilds of .Su- 
matra decide to hunt down a troublesome tiger, they 
call in the guru or witch doctor. He 
leads the village in magic cere- 
monies, which apologize in advance 
to the tiger for killing it. Then, 
after the tiger is killed, more cere- 
monies are performed to appease its 
spirit. And this may happen not 
far from modem oil fields, while 
airplanes fly overhead. 

Such a contrast is typical of 
Sumatra, the world’s sixth largest 
island, in the East Indies. Much of 
the coast is low, swampy, and im- 
touched by man; dense groves of 
mangroves shelter only insects, 
monkeys, and birds. But near this 
wild coast are some of the world’s 
finest rubber plantations. And the 
primitive native life in many places 
contrasts with the high Malay cul- 
ture around Padang, with its terraced rice fields and 
colorful villages, topped with the minarets of mosques. 

A Mountain Backbone and a Tropical Climate 
This island of remarkable contrasts is essentially 
just one great mountain range, the Barisan Mountains, 
This range belongs to the uplifted border which rans 
oround Malaya and the East Indies (see East Indi^). 
The outer or southwestern edge, toward the Indian 
Ocean, is steep. The northeastern side slopes gently 
to the Strait of Malacca and the Java Sea. Only a 
tcwr of the many rivers have mouths wide and deep 
onough to serve as harbors. , 

The climate varies with the seasons, even thougn 
Sumatra lies squarely across the Equator, because 
fte heal equator moves north and south with the sun. 
From September through January the northeast mon- 
sojn strikes the northeast coast, dropping heavy ram 
oa the mountainsides. Meanwhile the other coast has a 
aiy season. Thereafter each coast has a reversal o 
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season. The rainfall everywhere is at least 60 inches 
a year; some places have more than 160 inches. 

Wild Life in the Equatorial Forest 

A thick forest of palms, camphor trees, pepper 
vines, ebony, and other tropical plants grows from 
sea level to well up the mountains. It is spotted with 
orchids and with the huge flowers of the Rafldesia, 
another parasite, which has blossoms three feet across. 
The heights have rhododendrons, oaks, and chestnuts. 
I^Tierever mountain crests create rain shadows, 
eucalyptus and bamboo may grow, or the land may 
be covered vdth the tall tough grass alang-alang. 

The forests teem with Asiatic animals such as the 
elephant, tapir, rhinoceros, Malay bear, and tiger. 
The hosts of monkeys and apes are headed by the 
orang-utan. Flying lemurs and flying foxes are seen 
among the parrots, hombills, trogons, pheasants, and 
woodpeckers. Crocodiles infest the river mouths. 

Native Ways Still Survive 

Unlike its neighbor Java, Siunatra has been touched 
only slightly by white enterprise, except in the south- 
east and in patches elsewhere along 
the coasts. 

Many scholars believe that Suma- 
tra was the center from which the 
mongoloid Malays spread through- 
out the East Indies, after the 12th 
century. Today only one small 
group of true primitives, the Kubus 
of the middle east coast, show any 
Negrito blood; the other less ad- 
vanced peoples, principally the Ba- 
taks and the Gayos in the northern 
moimtains, are mixed Malay and 
Polynesian. Even the most back- 
ward among them grow rice and 
other crops, work in metal, and 
build fine houses with projecting 
roofs whichkeepoutthe heavy rains. 

The coastal Mohammedan Ma- 
lays have Hindu and Arab blood, 
particularly the Achinese in the northwest. These peo- 
ple traded as far as Egypt and Japan in the 13th cen- 
tury, and they resisted Dutch rule even in the 20th 
century. The most advanced Malays live near Padang. 

Europeans began to trade with Sumatra early in the 
16th century. In 1824 the Dutch got control of 
Sumatra. In 1863 they developed agriculture, plant- 
ing fine tobacco near Medan and, later, tea and coffee 
in the uplands. Rubber was introduced in 1905 and 
became the chief product. They opened rich oil fields 
near Palembang and mined some coal and iron. In 
1949 Sumatra joined the United States of Indonesia, 
now the Republic of Indonesia (see Indonesia). 
Sumner, Charles (1811-1874). For nearly 20 
years Charles Sumner, United States senator from 
Massachusetts, was an outstanding public figure. His 
antislavery fight stirred the whole nation. He had 
graduated from Harvard Law School in 1834. After 
practising law for three years, he went abroad. 


FACTS ABOUT SUMATRA 

Extent. — Length, about 1,050 
miles; greatest width, about 260 
miles. Area, 163,000 square miles. 
Population (1950 est.) ,12,000,000. 

Surface Features. — Barisan Moun- 
tains with central valley contain- 
ing Lake Toba, 502 square miles; 
about 90 volcanic cones, 12 ac- 
tive; highest point. Mount Koer- 
intji, 12,484 feet; chief rivers, 
Indragiri, Jambi, Musi; chief 
harbors, Belawan, Benkoelen, 
Palembang, Sibolga, Teloekbe- 
toeng. 

Cities. — Medan (500,000); Palera- 
bang (350,000); Padang (150,- 
000). Others, 1930 census: 
Teloekbetoeng (25,170); Sibolga 
(10,765); Koetaradja (10,724). 
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On his return Sumner lound the practice of law 
dull. In 1845 he became interested in politics. 
That 3’’ear he gave the Pourth of July oration in 
Boston (where he was born Jan. 6, 1811). In his 
address he took the extreme stand that “there can 
be no peace that is not honorable; there can be no 
war that is not dishonorable.” The speech decided 
Sumner’s future. He went on a lecture tour as a de- 
tei mined foe of slavery and soon became one of 
America’s most popular speakers. 

In 1848 Sumner ran for election to Congress but was 
defeated. Two years later he was elected to the 
Senate as a Free Soil-Democratic coalition candidate 
and took his seat in 1851. One of his first speeches 
was an indictment of the Fugitive Slave Law. Later 
he helped organize the Republican party. 

After the Kansas-Nebraska Act was passed by the 
Senate, Sumner strongly criticized it. In the course 
of these debates Sumner made a bitter attack upon 
the South and on Andrew Butler, senator from South 
Carolina. Two days after the speech, Sumner re- 
mained at his desk in the Senate chamber after the 
others had gone. Congressman Preston Brooks of 
South Carolina, a relative of Butler, surprised the 
seated Sumner and brutally beat him with a heavy 
cane. For nearly four years Sumner was physically 
unable to resume public life; and he suffered the 
effects of the attack until his death. 


Simmer returned to the Senate just before the 
start of the Civil War. During this period he opposed 
any compromise with the supporters of slavery. 
Emerson declared that for many years Sumner was 
the “conscience of the Senate,” and Lincoln shrewdly 
characterized him when he said, "Sumner is my idea 
of a bishop.” But sometimes Sumner’s grand manner 
lost supporters to his cause. 

During the Civil War he urged the immediate eman- 
cipation of the Negro; and he was one of the foremost 
advocates of granting the vote to the slaves who had 
been recently freed. His greatest service was as chair- 
man of the Senate committee on foreign relations. 
His knowledge gained from three years’ residence in 
Europe was of immense help; but he often forgot that 
the chief direction of foreign affairs was in the 
hands of President Lincoln and Secretary of State 
Seward. Sumner was never able to cooperate with 
Seward. 

During the war he ranked with Lincoln as “the tw'o 
most effective men in public life.” But afterward 
he gradually lost public regard. Although he played 
a prominent r6Ie in the Reconstruction, he quarreled 
constantly with the administration and so lost his 
effectiveness. 

At 55, Sumner married Alice Mason Hooper. They 
had no children and were separated within a year. 
Sunmer died March 11, 1874. 


Our GIANT SUN a7id Its GIANT TASKS 


S tJN AND SoLAE System. The star nearest the 
earth is the sun. For the sun is really a star, just 
like the stars we see in the sky at night. And if the 
sun were not so near, we could see other stars during 
the day. But just as the sun’s brightness blots out 
other stars from the sight of people on earth, so 
the sun’s importance to the earth makes the other 
stars of little significance. 

As most scientists today agree, the earth itself 
came from the sun in the beginning, probably about 
2 billion years ago. A fiery mass was torn away from 
the sun, most likely with the aid of a passing star, 
and whirled out into space. There the sun’s force 
of gravity caught the mass and made it swing around 
in a great curve, holding it in its path (or6it) like a 
stone on the end of a string. As the fiery earth 
mass cooled and became solid, the sun kept it lighted 
and warm {see Earth). 

Some of the Sun’s Great Gifts to the Earth 
As the earth cooled, the atmosphere around it would 
have frozen vdthout heat from the sun; and life could 
not have started. Without sunlight, no green plants 
could live and grow (see Plant Life). And without 
plants, animals and men could not have existed. 
Thus the sun is necessary to living tilings on our earth. 
]\Ian himself needs a moderate amount of direct 
sunlight to maintain good health. 

"When we burn fuels, we are using the sunlight that 
was stored up ages ago. Coal and petroleum are the 
remains of plants and animals buned below the earth’s 


surface. When these plants and animals were alive 
and growing millions of years ago, they absorbed 
the energy of sunlight; and they have retained it ever 
since in chemical storage. When we set fire to their 
remains, we are releasing this stored-up energy (see 
Coal; Energy; Fuels; Petroleum). 

The sun helps provide the rain that plants need 
for growth. Heat from the sun lifts moisture into 
the air; and the moisture turns into rain that waters 
the fields and forests. The same rain renews the 
rivers that help irrigate dry farming areas and pro- 
vide the power to run great hydroelectric plants 
(see Rainfall; Water Power). The heat of the sun 
makes winds; and these also carry moisture to grow- 
ing things (see Winds). 

One of the sun’s greatest tasks is to keep the 
earth and the other planets moving in their orbits 
(see Planets). The earth revolves around the sun 
once a year; and each year brings its regular and 
welcome change of seasons. As the earth revolves, 
it also rotates on its axis, making one complete rota- 
tion every’- 24 hours. The daily rotation brings nearly 
every place on earth toward the sun for some part of 
the 24 hours; it also turns these same places away 
from the sun for a period of darkness, or night. 

Distance, Size, and Heat of the Sun 

The distance of the sun from the earth varies during 
the year, but it averages about 93 million miles. If a 
newborn child were placed on a plane flying toward the 
sun at 150 miles an hour, he would be nearly 71 years 



FLAMING STORMS ON THE SUN’S FACE 
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FOLLOWING THE MIDNIGHT SON 



This picture, made by exposing the same plate at I5'>minute intervals, was taken 
by Donald MacMillan at the northern end of Baffin Bay. It shows how, in these 

high latitudes, the sun seems to move almost horizontally without setting. 

old when he arrived there The sun does not seem very 
large. A fair-sized pea held at arm’s length (25 
inches) from the eye will cover its disk. But to look 
even this large, an object as far away as the sun has 
to be of vast size Astronomers compute that the 
diameter of the sun is 109 times that of the earth. If 
the earth could be placed at the center of the sun, the 
moon, revolving around the earth, would reach only 
about halfway to the sun’s surface. 

Knowing the distance to the sun, we can also tell 
how hot it must be, in order to give out the heat the 
earth receives. This heat is measured 
by the solar constant, as explained in the 
article on Climate Hence we know 
that the sun must have a temperature 
at its surface of about 10,000° F., or 
about 5,500° C. 

The Nature of the Sun 

Such heat is great enough to change 
any rock or metal to glowing gas. There- 
fore the sun cannot be solid, like the 
earth. It must be a globe of hot gas. 

The telescope shows this gaseous nature 
plainly. Dark sunspots and bright 
spots called faculae come and go over 
the white-hot surface. As the sun ro- 
tates upon its axis, , he spots move with 
the surface; but thev complete a revolu- 
tion at the Equator %ster than they do 
near the poles. This \ould not happen 
on a solid sun. 

The surface of the sui^s body is called 
the photosphere, meanin^'light sphere.” 

Around it is a layer of lighter and cooler gas called 
the chromosphere, meaning\‘ 'color sphere.” This name 
is given because this cooler ^?as gives out scarlet light. 

The photosphere has tremendous clouds, called 
flocculi, of calcium vapor. 

Great streamers of scarlet matter, called promi- 


sometimes for hundreds of thousands of 
miles. Some are like flames; others re- 
semble immense bubbles that swell and 
then burst. Around all this is a zone of 
electrified material that is far thinner 
than any gas. Usually this zone cannot 
be seen, because of the brighter light 
from the hotter parts. But when the 
sun’s disk is covered in a total eclipse, 
this zone shows as a dazzling, pearly- 
white corona, or crown. 

The Sun and the Solar System 
When the sun gave birth to the earth, 
it gave off also the other planets of the 
solar system; and it still holds them in 
their orbits lay its gravitational attrac- 
tion. It can do this because it weighs as 
much as 332,000 earths and exerts 27.9 
times as much gravitational force as the 
earth does. Because of this, 100 pounds 
of the earth’s matter would weigh 2,790 pounds, or 
nearly a ton and a half, on the sun. {See Gravitation; 
Planets.) 

The belief that the earth came from the sun is sup- 
ported by the fact that they contain the same chemical 
elements. The luminous parts of the sun consist 
largely of hydrogen. More than 60 other elements 
have also been detected, including oxygen, nitrogen, 
silicon, magnesium, sodium, potassium, calcium, phos- 
phorus, sulphur, iron, aluminum, and copper. (The 
methods by which astronomers gain this knowledge 
are explained in the ar- 
ticle on Spectrum and 
Spectroscope.) 

Scientists are still un- 
certain about the source 
of the sun’s heat. The 
old theory that the sun 
was burning was given 
up when geologists pro- 
duced evidence that the 
sun had been hot for 
hundreds of millions of 
years. No substance 
could remain burning 
that long. 

The physicist Her- 
mann von Helmholtz 
then suggested that the 
sun’s force of gravity 
might be continually 
drawing together the 
matter in the sun and 


FACTS ABOUT THE SUN 

Distance from the Earth — Minimum 
(January), 91,300,000 miles; maximum 
(July), 94,500,000 miles, mean, 92,897,000 
miles. 

Diameter — 864,100 miles. 

Density — 1.41 times the density of 
water, ^th as dense as the earth. 

Weight in Tons— About 2,184,759 sex- 
tilhon tons This is written as 2,184,759 
followed by 21 ciphers 

Surface Temperature — Estimates 
range from 9,450° F. to 11,070° F. 

Output of Energy— 894,700,000 cal- 
ories a minute from each square meter, 
or 70,000 horsepower from each square 
yard Total output in calories a second, 
907 followed by 23 ciphers. 

Width of Disk — About ^ degree (32'). 

Period of Rotation — About 25 days at 
the Equator, 34 days at the poles. 


nences, often shoot out through the chromosphere, 


compressing it. Such compression would produce heat, 
but Lord Kelvin calculated that this process could 
only continue for some 46 million years. 

Modern Theories about the Sun’s Heat 
Today scientists believe that the sun’s heat must 
come from processes that depend upon the electrical 
nature of matter. One process is release of energy 
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through radioactivity. Or heat and pressure in the'i 
sun may change matter into energy (see Atoms; Phys- 
ics; Radioactivity). 

This is not the same as the burning of matter. Burn- 
ing changes matter from one form to another, and re- 
leases some heat while doing 
so. But when matter changes 
into energy, one ounce of 
matter is estimated to yield 
energy enough to melt 1-|- mil- 
lion tons of rock. To keep the 
sun hot in this way, 4,200,000 
tons of matter would have to be 
converted into energy each sec- 
ond. But even so, 1 per cent of 
its huge mass could maintain 
the heat of the sun for 150 bil- 
lion years. 

Sunspots and Their Effects 
Sunspots which appear 
through the telescope as small 
dark holes in the sun’s white 
disk seem to be a sort of boiling 
put or release of electrical energy 
from within the sun. , This re- 
lease sends beams of negatively 
charged electrons shooting into 
space. 

Some of these electrons enter 
the earth’s atmosphere, where 
they produce electrical effects 
such as the aurora boreahs. 

'^ey disturb radio transmis- 
sion, or even break it down, by 
raising or lowering the Kennelly- 
Heaviside layer of electrified ma- 
terial in the upper atmosphere 
(see Aurora Borealis; Radio), 

They also seem to increase the 
amount of ozone in the upper at- 
mosphere. The added ozone may 
absorb more of the sun’s heat 
than usual, and thus affect our 
father. It may also have a 
^imulating effect upon human 
beings. 

Astronomers are sure that sun- 
apots are electrical in nature, because they produce 
^hat is called the Zeeman effect in spectroscopes. This 
effect— a splitting of spectral lines — takes place only 
’'^hen light has passed through a magnetic field. From 
studies of this effect in 1906 and later years, the fa- 
®ous American astronomer George EUery Hale proved 
hat the spots are really gigantic whirls of electrified 
®^tter that come bursting from the sun’s interior in 
P^irs, like the ends of a U-shaped tuimel. 

Most sunspots last only a few days, but some last 
^0 months or more. They increase in number, then 
uninish, through a regular cycle which runs about 
years. At the start of the cycle they appear 


SUNDAY SCHOOLS 

about one-third of the way between the sun’s Equator 
and each pole. For about three years they increase in 
nmnber, and appear nearer and nearer the Equator. 
Then the number decreases. This portion of the cjmle 
ends in about 11 years, with only a few spots almost on 
the Equator. Meanwhile the 
second half of the cycle has 
started. In this, the direc- 
tion of whirl and the electric 
polarity are reversed. This re- 
versed cycle rounds out the com- 
plete period of 21-i- years. 

The sunspot cycle, some me- 
teorologists think, may be the 
cause of certain periodic changes 
which have been observed in 
climate (see Climate). Since peri- 
ods of maximum sunspot activity 
occurred in 1927, 1938, and 
1949, astronomers expect a simi- 
lar maximum in 1960. 

Use of Spectroheliograph 
A valuable aid in studjdng the 
sun is Hale’s spectroheliograph. 
This instrument is a combina- 
tion of a spectroscopic camera 
and a telescope. By using a sin- 
gle line of the spectrum to pho- 
tograph all parts of the sun’s 
disk in succession, it produces an 
image revealing otherwise invis- 
ible features of the sun’s prom- 
inences and atmosphere. 

Sunday schools, “Ah, sir! 
Could you take a view of this 
part of the town on a Sunday, 
you would be shocked indeed! 
The street is filled mth wretches 
who spend their time in noise 
and riot, cursing in a manner so 
horrid as to convey an idea of 
hell.’’ Thus a woman of the pin- 
factory district of Gloucester, 
England, spoke to Robert 
Raikes, editor of the Glouces- 
ter Journal, in 1780. Three 
years later Raikes wrote: “A 
woman who lives in a lane where I fixed a school told 
me that the place was a heaven on Sunday compared 
to what it used to be.’’ 

This is one account of how Robert Raikes founded 
an early Sunday school. The pupils were poor chil- 
dren who worked in factories during the week. Raikes 
believed that they were vicious only because they 
were ignorant. His school had classes in reading and 
writing, as well as in catechism. It kept the children 
occupied throughout most of Sunday, with sessions 
from ten o’clock to noon and from 1 to 5. 

In America, Sunday schools were devoted solely to 
religious instruction. Some of the churches in the 


SUN FLAMES BURSTING FORTH 



Like a giant fiery bubble, this solar promnence 
grew to be 250,000 miles than 30 

times the diameter of our earth. The st^ is shown 
at the bottom, and the final burst at the top. 
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SUNDAY SCHOOLS 

New England colonies had classes for children be- 
t^reen the Sunday church services, but there were no 
regular Sunday schools until after the Revolution. In 
1786, Francis Asbury, the first Methodist bishop in 
Ameiica, founded a Sunday school in Hanover Coun- 
ty, Va. Four years later the Methodist church adopted 
the promotion of Sunday schools as a poficy. 

Soon interdenominational “unions” v ere organized 
to foster the establishment of Sunday schools. In 
1824 many of these joined to form the American Sun- 
day School Union. Sunday schools then spread rap- 
idly. In 1830 the Union reported more than five thou- 
sand Sunday schools in the United States. They had 
almost 350,000 pupils. 

Later the Sunday-school movement^ became inter- 
national. In 1872 an International Lesson Committee 
was organized to prepare uniform lesson's. Graded les- 
sons were the next great improvement. Suladay schools 
adopted these in 1908. In 1922 an International Coun- 
cil of Religious Education was formed. About 40 
Protestant denominations in the United States and 
Canada cooperate through this council in planning the 
work of Sunday schools. 

Modern Sunday schools are mainly Protestant. The 
Roman Catholic church gives religious instruction in 
its parochial schools. 

Sundew. There is something almost human — 
or perhaps it would be more exact to say inhuman — 
about the way the treacherous little plant called the 
sundew ensnares its insect prey. The upper surface 
of each leaf is covered with about 200 hairlike pro- 
jections or “tentacles”; these are provided with 
glands which give out a sticky fiuid attractive to 
insects. Each leaf seems to be covered with hundreds 
of glistening dewdrops; hence the namei If an insect 
touches the tentacles it sticks fast. Then all the 
neighboring tentacles begin to bend toward the center 
of the leaf, rolling the insect along and making the 
leaf look like a little closed fist. As soon as the, prey 
is caught the fiuid secreted by the tentacles becomes 
acid, containing digestive properties which make 
soluble all of the nitrogenous parts of the insect. 

After the insect is digested— usually about two 
days— the tentacles all recurve and the leaf trap is 
set for another visitor. In Portugal there is a plant 
related to the sundew which catches so many flies 
that the peasants hang branches of it in their cottages 

to rid themselves of these pests. 

The sundew (genus Drosera) is one of the so-called 
“carnivorous” plants. Several species are found in North 
America They are inconspicuous little plants, with round 
or oval leaves m a rosette, and they grow chiefly in swampy 
places. (.See also Pitcher Plants; Venus’s Flytrap.) 
SUNFISH. Where is the rest of him? This is the 
first question suggested by a glance at the ocean sun- 
fish. What a huge monster he would be, you think, 
if his tail were not “cut off just behind the ears!” 

The true sunfish is this immense creature who wins 
his title by basking on the surface of the ocean in the 
hot light of noon. Specimens eight feet long and 
weighing 1,800 pounds have been caught. 


The shape of this fish is like a watermelon seed, 
and he appears to be nothing but head. Above and 
below the part that would correspond to the neck are 
two big triangular fins. Just at the place where he 
should begin to widen out into a regular fish shape, he 
stops altogether. It is not surprising that scientists, 
gazing upon him in wonder, call him a moloid "pela- 
gic plectognath, or Mola mola, for short! 

The ocean sunfish is a stupid fish, and will allow 
men in boats to approach quite close to him before 
he turns over and dives. For this reason he is easily 
harpooned, whereupon he puts up a tremendous 
fight, lashing the water with his two big fins and 
dragging the craft of his captors at considerable 


A GROTESQUE GIANT 






During stormy weather the ocean sunfish lies low, but in 
sunny weather he loves to play about near the surface, swimming 
so high that his back fin projects as shown m the picture, or 
lying flat on his side. “Stupid,” he is called; and he looks 
it, with that gaping mouth and round, surprised, staring eye. 

speed over the waves. The sunfish is found in almost 
all parts of the Atlantic and Pacific oceans. His 
flesh is not good for food, but he is sometimes caught 
for the oil which he produces. 

Very different from this ocean monster are the 
little freshwater sunfish which are among the most 
characteristic, best known, and most highly esteemed 
of the game and food fish of the United States. The 
handsome common sunfish {Lepomis gibbosus) is one 
of the best known. The little green sunfish, the long- 
eared sunfish, and the bluegill are other well-known 
menabers of the sunfish family (CentrarcMdae), which 
also includes the large-mouthed and the small-mouthed 
bass, the rock bass, the black crappie (calico bass), 
and the white crappie. Many of them build pebble 
nests in the shallows, where they will get the full force 
of the sun’s rays. The male keeps watch over the 
^gs until they hatch. {See also Bass.) 
Sunflower. When Champlain visited the In- 
dians on the eastern shore of Lake Huron some three 
centuries ago, he found them culthmting the large 
common sunflower, the best-known of the many 
species of this familiar plant. They had probably 
brought it from its native prairies beyond the Missis- 
sippi. Its stalks furnished the red men with a textils 



HOW THE SUNDEW 
CAPTURES ITS 
LIVING PREY 



1. In this photograph, we look 
down on a treacherous little sun- 
dew plant with all its armlike 
leaves outspread. The leaves 
are covered with red glandular 
hairs tipped with sticky matter 
that looks like a glistening dew- 
drop. 2. A fly on a near-by 
plant has caught the edge of its 
wing on two of the hairs. 3. The 
hairs curl toward the center of 
the leaf and drag in the strug- 
gliug insect. 4. Completely en- 
tangled, the fly cannot escape. 
5. Its victim trapped, the leaf 
folds over the fly to digest it. 
The leaf reopens when the in- 
sect is absorbed. 




MANY FLOWERS IN ONE BLOSSOM 
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n't,. head of the sunflower is actually made up of many small separate flowers clustered together to form that 

f!ni«l of tirgreat plant family Compositae, of which the sunflower is a leading member (see Flowers). The many smw 
fl*^»ra*are united into a coSperative colony. Those on the rim of the disk produce the gorgeous spread of yellow petals, th M 
fhe fnsidl produce the nectar and the seeds. Botanists consider the sunflower one of the most highly developed of all 
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fiber, its leaves with fodder, its flowers produced 
a yellow dye, and its seeds furnished food and oil for 
their hair. Early European settlers in Canada were 
quick to appreciate the usefulness of this plant and 
sent seed home to Europe. Sunflowere are now gro^^'n 
commercially in parts of the United States and in 
many foreign lands. The seeds, rich in fat and protein, 
are fed to poultry and livestock or are crushed for 
edible and industrial oils. They may be roasted and 
eaten like peanuts. The whole plant makes good silage. 

The common sunflower is a giant among composite 
flowers, having large, coarse, heart-shaped leaves and 
brown-centered golden blossoms which often measure 
nearly a foot across. The name of the flower comes 
from its way of turning to face the sun as it moves 
from east to west and probably also from the resem- 
blance of the golden-rayed heads to the sun. 

Scientific name, Heliantlms annuus. Flowerhead 
flat, 4 to 12 inches across, with brown, round disk 
florets crowded in concentric circles on the flat, round 
disk; ray florets yellow, numerous, long, radiating in 
series from the disk. Stem rough, hairy"^, 6 to 10 feet 
tall. Leaves large, broad, coarse, petioled, and usu- 
ally growing alternately on the stem. 

Superior, Lake. The largest body of fresh 
water in the world. Lake Superior is also the deepest, 
the most northern, and the coldest of the North 
American Great Lakes. Its area is 31,820 square 
miles. You may steam for hours across its surface 
mthout sighting land, for 
Lake Superior is 350 miles 
long from east to west and 
reaches 160 miles at its wid- 
est point. In some places, 
the cold blue water is 1,290 
feet deep. Even summer 
rarely brings its temperature 
much above 40° F., and un- 
hl far into May its ports 
ere icebound. 

Prom the rocky and wood- 
ed shores more than 200 
streams pour their waters 
mto Lake Superior. Of the 
mlands, the largest. Isle 
ffuyale, about 45 miles long 
end 9 miles wide, falls 
wthin United States bound- 
enes. Here is Isle Royale 
etional Park. At the west- 
ern end of the lake lies the 
^eat double port Duluth- 
. ''Perior, at the edge of the 

regions of Minnesota and the farming country 
e the west. From here giant freighters carry their 
^rgoes of ore and grain down through the locks of 
n Sault Ste. Marie at the eastern end, on their way 
j m other ports of the Great Lakes. The return freight 
' mrgely coal. About midway on the southern shore. 
I . 0 npur-shaped peninsula of the “copper country 
; mts 60 miles into the lake. Here, from 1850 to 1877, 


SURVEYING 

Michigan mines produced as much as four fifths or 
more of the copper of the nation. Shore towns on 
Keweenaw Peninsula were busy copper ports. Copper 
is still mined on the peninsula, but its output is 
greatly surpassed by mines of Western states. Lake 
Superior whitefish are highly esteemed throughout 
the Middle West, and other fish from these cold 
clear waters are among the best to be found in all 
the lakes. {See Great Lakes.) 

Surveying. How do jmu know where the bound- 
aries of your farm or city lot are? Because they 
have been mapped or laid out by skilled surveyors. 
It is by sunmying that the boundaries of cities, states, 
and countries, as well as of private lands, are laid out. 
Suiwmying is also used in locating streets, roads, 
railroads, and all other positions or courses on the 
earth’s surface. Surveyors must know geometry and 
trigonometry and must be able to use delicate instru- 
ments writh great accuracy. In big cities land is often 
worth hundreds of dollars a square foot, and an error 
of a fraction of an inch would be costly. 

Survmyring, which — at least in a rudimentary form — 
is nearly as old as civilization, is a branch of ci\ril 
engineering. It is the science of ascertaining the 
shape and size of any portion of the earth’s surface — 
that is, the relative location of points and lines — 
and representing them on maps or diagrams. It 
includes also the reverse operation of locating or 
staking out on the ground points and lines dravm in 
plans or maps — as for the 
construction of buildings, rail- 
ways, canals, and the like. 

There are two principal 
kinds of surveying . — plane 
and geodetic. Plane survey- 
ing — including land, topo- 
graphic, and hydrographic 
surveying — deals with small 
areas. It treats the earth’s 
surface as a plane, disregard- 
ing its curvature. Geodetic 
surveying, or “geodesy,” 
deals with larger areas and 
is more accurate, taking into 
account the curvatures of 
the earth’s surface. 

The simplest method of 
land surveying is to di^ride 
the ground to be surveyed 
into several triangles and to 
calculate the area of these 
triangles. A base line is 
marked off and measured 
with great accuracy. Another point is chosen for the 
apex of the triangle and the angles it makes with each 
end of the base line are measured. From these 
angles and the length of the base the area of the tri- 
angle is calculated. By continuing this process until 
the whole piece of land is covered with a network of 
triangles, the location of aU important points through- 
out the entire area is computed. A number of spots 
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.ookine through the telescope of his transit (theodoUte). 
surveyor can measure horizontal Md vertical angles mq 
ieht accurately in any direction. He sets the transit m 
. Lrizontal plaL by adjusting the set screws at the base 
ntil the bubbles are centered m the two spirit leveis 
wp tL circle. The tube below the telescope holds 
nother spirit level for use in measuring vertical angles. 
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are marked with monuments, to serve as starting 
points for any local surveys that may be desired. 

In making his measurements and determining his 
angles, the surveyor uses special instruments of great 
accuracy. The principal instrument is the "transit” 
(an improved form of the "theodolite”), which con- 
sists of a telescope mounted on a tripod with a com- 
pass and a leveling glass attached. If a straight line 
running northward is to be laid out, the instrument 
is swung around until the compass shows that it is 
pointing directly to the north, then the surveyor 
looks through the telescope, while his assistant car- 
ries a long rod forward, planting it in the ground at 
the direction of the surveyor in the exact line of sight, 
determined by a hair which is stretched perpendicu- 
larly across the inside of the telescope. The transit 
is then moved up and planted exactly over the spot 
marked by the rod, the assistant moves forward again, 
and the whole process is repeated. If the line is to 
bend at a certain angle, a scale on the transit tells 
when the telescope has been moved to that angle and 
the sighting goes on as before. 

When distances are measured along the line of 
sight, wire chains or metal tapes are used. For 
farm or public land surveys in the United States the 
Gunter chain is used, which is 66 feet long, divided 
into 100 links each 7.92 inches. These are units of 
acre measurement. But for more accurate engineer- 
ing work, steel tapes marked in inches, feet, and ten- 
foot lengths are used. For very accurate work, tapes 
are made of "invar,” an alloy of nickel and steel 


FEATHERED HERALDS 

S wallows, Swifts, and Mar- 
tins. Are you troubled by 
mosquitoes and flies? Put a 
martin house in your dooryard 
and you will soon be relieved of 
these pests For the martin and 
his relatives, the 200 species of 
swallows and swifts, are insect-eating birds and feed 
especially on the small flying varieties. They capture 
them in the air, and so keep their mouths widely 
agape when on the wing. 

The swallow family is known and loved through- 
out the world. To many the unfailing sign of spring 
is the arrival of flocks of these picturesque steel-blue 
birds. The pointed wings and forked tail are charac- 
teristic of the family, which in general has dark 
over-plumage, changing to lighter below. The spe- 
cies vary in size from five and one-half to eight 
inches, but the habits are similar for all. 

They live mostly on the wing. In migrating, 
unlike other birds, they travel only during the day, 
for they can feed as they fly, roosting in marshes or 
trees at night. Most of the swallows nest in colonies 
and all lay from three to seven eggs. The choice of 
place and the manner of building, however, varies 
widely with the different species. 


which does not expand or contract in response to 
any changes of temperature ordinarily encountered. 

The “level” is an instrument somewhat like the 
transit, but used chiefly to determine grades, that is, 
the amount of rise and fall of the ground surface. 
It is used chiefly for railway and topographic sur- 
veys, the latter dealing with the shape of physical 
features, such as rivers, hills, and mountains. The 
“plane table” is a drawing board, which may be fixed 
horizontally on a tripod with a spirit level. It is 
usually used with an "alidade,” a combined ruler and 
telescope for drawing lines parallel to the telescope 
setting. Some surveying is now done much faster than 
formerly from airplanes. 

Geodetic surveys take into account the curvature 
of the earth. They are carried on by governments to 
map the coast lines, to determine the exact heights and 
locations of important points, the boundaries and 
areas of states, of large bodies of water such as the 
Great Lakes, and international boundaries. For this 
purpose geodetic survey stations are established in 
various parts of the United States, Canada, and 
Mexico, whose exact positions are determined by 
astronomical observations, corrected by a com- 
plicated process of triangulation. The central station 
for North America is at Meade’s Ranch, Kan. 

Hydrographic surveying deals with the area, shape, 
and depths of bodies of water, and is made with the 
assistance of soundings. By this means, channels, 
banks, and sunken reefs are charted, and ocean depths 
marked on maps. (See also Lands, Public; Maps ) 


of SPRINGTIME 

The purple martin is the 
aristocrat of the swallow family ' 
and prefers to carry the leaves, 
straw, and mud with which he ^ 
builds into a box erected for his ) 
use. This home he defends , 
against any other bird, even the , 
crow or hawk. His entire body is covered with dark ^ 
steel blue, the wings and tail being almost black- ^ 
purple. The violet-green swallow, not five inches ^ 
long, lives in the western United States. It is 
named for the colors on its back, the belly being white ^ ' 

The barn swallow, with his under-feathers of chest- 
nut red, is the master mason of the family, and con- ^ 
structs a wonderful little nest-house of straw, held 
together vidth mud-pellets, and attached under the 
eaves or against the beams of buildings and under 
the ledges of cliffs. As the song says; 

The swallow is a mason, i 

And underneath the eaves ^ 

He builds a nest and plasters it 
With mud and hay and leaves 

Bank and rough-winged swallows have a curious 
way of tunneling into a sand-bank, sometimes to a 
depth of three to five feet. Into this burrow they ‘Uil 
carry straws and sticks and build a bulky nest. 
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Holes in trees or old stumps are the usual nesting 
sites of the tree swallow, but this species sometimes 
nests in the bird boxes made by man. 

CHIMNEY SWIFT AND HER NEST 

., 2 ' A- 

forsaken the 
hollow tree in 
which it used 
to huild its 
nest for an un- 
used chimney. 
Like the swal- 
low, it nests in 
colonies. 


Because of a slight resemblance in 
flight and food habits, swifts are pop- 
ularly confused with swallows. The 
structural differences between these 
birds are many. Swallows are perching 
birds, belonging to the order Passeri- 
formes. Swifts are related to the hum- 
ming-birds and with them form the 
order Micropodiformes. 

The swift constructs a nest of twigs held together 
by a glue-like liquid substance which flows from the 
mouth of the bird during the mating season. In some 
cases, notably in that of the swifts of Japan and 
China, the nests are composed entirely of this glue, 
with perhaps a feather lining. These nests are con- 
sidered a table delicacy, and “bird’s- 
nest soup” is a dish of which both 
Japanese and Chinese are very fond. 

Chimney swifts are about flve and 
one-half inches long, usually sooty or 
brown color above and lighter below. 

Because of the shape of its claws the 
bird never perches on trees or other 
objects, but alights in a hollow tree 
or chimney where it clings to the 
aides by its sharp claws, supporting 
the body by pressing the tail against 
the wall. In such homes they glue 
their shelf-like nest so firmly that it 
aupports not only the mother but 
also her five or six babies. Of course 
the chimney is heated, disaster 
follows. 

When the children are able to fly, 
the swifts gather in immense flocks 
and use the same chimney for sleeping 
quarters. John Burroughs teUs of 
watching 10,000 swifts playing above 
a single taU chimney, into which the 
ontire flock finally disappeared for the night. This 
they continued to do for a whole month before 
•nigrating to the south. 

BPe migration of the swifts was long a mystery. 
™ter gathering in vast numbers on the noiihern coast 
m the Gulf of Mexico, they apparently disappeared. 
P discover what became of them, the United States 
ish and Wildlife Service banded some 375,000 birds. 


BARN SWALLOWS 



This is one of the hungry chatter- 
ing broods that populate the eaves 
of barns and other farm buildings. 
Before men provided the Barn 
SwaUow with a nesting place, it 
used to build in caves, niches 
in rocks, or hollow trees. 


PURPLE MARTINS 



This village of gourds , , 

colony of the biggest, handsomest, 
iolUest, and most domestic of the 
swallow family — the purple martin. 


The first evidence of their winter whereabouts came 
in 1944, when Indian hunters in a Peruvian jungle 
recovered 13 bands from swifts they had shot. (For 
illustrations in colors 
of the bam swallow 
and the chimney sivift, 
see Birds.) 

Sw’allows belong to 
the family Hirundini- 
dae. Scientific name of 
purple martin, Progne 
subis subis; bam swml- 
low', Hirundo erythro- 
gaster; tree swmllow^, 

Iridoprocne bicolor; 
bank swallow, Riparia 
riparia riparia. The 
swifts belong to the 
family Micropodidae. 

Scientific name of 
chimney swift, Chae- 
tura pelagica. 

Swan. The swan is called the “royal” bird, for in 
England up to the time of Queen Elizabeth I no sub- 
ject might possess a swan wdthout license from the 
Cro\ra. The title still clings to the bird, probably 
because the dignity of its appearance makes it pecul- 
iarly apt. The swan frequently appears in myth and 
fable, and its beautiful plumage, the 
proud poise of its graceful neck, and 
its stately movements have made it 
a favorite subject in literature. 

Swans are almost exclusively water 
birds. There are about eight species. 
They are all large birds, with very 
long necks. In some species the neck 
is longer than the body. The plumage 
is white in the adult swans, and in the 
first-year young it is brownish. The 
call note is loud and tmmpetUke. 
Young swans are called “cygnets.” 
The male is called a “cob”; and the 
female, a "pen.” 

The distribution of the swan family 
is very wide. Wild swans breed in 
the arctic region, migrating to warmer 
climates in the winter. The nest of 
the swan is a large pile of reeds and 
water plants, and the eggs, about six 
in number, are of a greenish hue. 
The birds feed on seeds, roots, small 
water creatures, and fish spawn. 

The common swan of Europe is also called the mute 
swan, for it is said never to use its voice in captivity. 
This species, the best known of the family, reaches a 
length of five feet and a weight of 30 pounds. The 
plumage is spotless white, the bill of orange-red sur- 
moimt^ by a black knob, and the legs are black. 
Domesticated swans of this species consort freely 
with wild swans, which migrate southward toward 
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winter. It has been 
introduced and natural- 
ized along the central 
Atlantic coast of the 
United States. 

South America is the 
home of the black- 
necked swan, a smaller 
bird with white plum- 
age except for the head 
and neck of dark seal- 
brown. Australia has 
the black swan, with 
sooty black plmnage, 
white primaries, and 
coral colored bill. This 
handsome bird is the 
state emblem of West- 
ern Australia. 

In North America 
the family is repre- 
sented by two native 
species — ^the trumpeter 
swan, largest of North 
American wild fowl, 
and the whistling swan. 
Both are now very 
rare. (For picture of 
trumpeter swan, see 
Birds, B-193.) These 
birds have a great var 
riety of calls, ranging 
from the high-pitched 
note of the young birds 


GRACEFUL SWAN MOTHER AND HER BABY 



This snowy, stately bird sits on the nest while her oSsprmg snuggles safely among the feathers 
Is or urirtire "MntirA thp rfictinrtixrp T>i!I. ithfifactenstic of the mute swanB. 
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that grow between her wings. 

to the bass-horn notes of the old males. The swan 
song” of the dying birds, so long regarded as a pleas- 
ing myth, has actually been heard from birds of these 
species as, after being wounded, they slowly sailed to 
earth on set wings. 

Swans, geese, and ducks form the family Anatidae. Scien- 
tific name of swans trumpeter, Cygnus buccinator, whis- 
tling, Cygnus columbianus; mute, Sthenelides olor. 

Sweatshop system. This term is applied to 
manufacturmg carried on under such wretched condi- 
tions and with such low wages that the employer is 
said to “sweat” his employees. The name was given 


nes( WXlliV ilCl uubpiiug 

Notice the distinctive bill, characteristic of the mute swans. 

week, at wages so low as barely to enable them to keep 
ahve. Among the chief industries in which “sweat- 
ing” occurred were the making of garments, cigars, 
artificial flowers, table favors, and candy. 

Such conditions are largely a thing of the past, 
though they have not been entirely remedied. In ad- 
dition to regulating work in factories, many states 
have passed laws regulating industrial homework as 
well. But enforcement of homework laws is difficult. 
Another obstacle is that in many trades sweatshop 
workers have been slow to join trade unions. Under 
the National Recovery Act of 1934 (which was later 


said to “swoat nis employees, j-uc no-o v.»»***'^** — 

Plmrlps Kingsley, the English clergyman, sociolo- declared unconstitutional), certain types of homework 
r . __ j :4.„„ T„v,r, wns one of the first to agitate were for a while nrohibited in an effort to raise wages 


dst and writer! who was one of the first to agitate 
Sains^he abu^e. In the United States, 30 per cent 
of all clothing manufactured in 1892 was made under 

the sweatshop system. . 

Sometimes sweatshop work was done in a room hired 
bv the employer. The quarters were often extremely 
crowded and lacked proper lightmg and sanitapr ar- 
rangements. Sometimes the work was done at home, 
and then it was called “industrial homework. The 
materials were often handled by persons who had con- 

+ ions diseases. The workers nomes aireaay ^inucuumeui/s euecuive lu luou miocu * — -- - 

^^mned and unsanitary — ^were further crow’ded by minimum wage to 75 cents and strengthened child 
b^^n^g outside laborers into the home workshops, labor laws. By 1951 about half the states had mini 
Wortere often toiled 15 hours a day, seven days a mum-wage laws. (See Child Labor Laws; Labor.) 


were for a while prohibited in an effort to raise wages 
and lower hours. But certificates had to be granted to 
some persons who had to work at home 

The most effective fight against sweatshop methods 
finally came through Federal and state wage-and-hour 
laws. In 1938 the federal Fair Labor Standards Act, 
affecting industries engaged in interstate commerce, 
remedied many sweatshop practises. It provided a 
minimum wage of 40 cents an hour, time and a half 
for overtime after 40 hours, and child-labor standards. 
Amendments effective in 1950 raised the hourly 
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SWEDEN 


S WEDE N’ S Pe aceful Land and STURDY PEOPLE 



Timber Cut in the Mountains Floats to the Mills on Broad Swift Rivers 


CWEDEN. Once an ex- 

tremely warlike nation, 

Sweden has been at peace 
longer than any other Eu- 
ropean country save Switz- 
erland. The Swedish peo- 
ple say that this record is 
the fruit of moderation 
end middle-of-the-road 
common sense. They have 
learned how to prosper 
without struggling with 
their neighbors for power. 

They have managed to create for themselves one of 
the most democratic societies in the world by gradual 
reforms without upheavals or revolution. 

That the Swedes work so well together is partly 
explained by the fact that the people have a common 
eiigin and tradition with few variations in race, 
i'nguage, or religion. For 10,000 years they have 
" ed in this far northern land of mountains, lakes, and 
Orests. Practical, industrious, and persevering, they 
have made the most of such advantages as their land 
offers, and have overcome natural drawbacks that 
"ould have dismayed a less resolute folk. 

Sweden occupies the eastern and larger part of the 
Scandinavian peninsula that hangs like a claw hammer 
*^'6r the European mainland (see Scandinavia). Its 


Extent.— VIoith to south, about 1.000 miles; east to west, about 250 
miles. Area, 173.423 square miles. Population (1950 census, pre- 
liminary), 7.046,920. . , , t „• 

Natural Features.— Surface m general an undulatmg plateau fallmg 
in terraces from the west to the low Baltic Plain on east and south. 
Chief mountain range, the Kjolen (or Keel), which sepMates 
Sweden from Norway; highest peak, Kebnekaise (7.005 feet). 
Many lakes and rivers, occupying together more than 8 per cent of 
the area. Largest lakes: Vanem (2.149 square miles), Vattem, 
Malar, Hjelmar. Rivers: Dal, Klar, Ljusne, Ljungan, Tornio, 
Kalix, Lule, Skellefte, Ume, Vindel, Angerman, Indals. 
Producfs.— Oats, rye, barley, 

flar- cattle sheen, goats, swme, remdeer; dairy products, fish, 
Sc, mS^sirisad, coal;’ iron and steei products; ^ber, 
furniture, pulp and paper, matches, and other wood products, 
porcelain, glass, cement, chemicals: cream separators, ball bear- 
FncriXnhMes electrical and farm machmery, motors. 
C,“e?-StoS^ 745.936); Goteborg (353 991) ; Matao 

(192,498); Norrkoping, Halsingborg, Orebro, Boras (over 50.000). 
(For map of Sweden, see Norway.) 


area is about one third 
greater than that of Nor- 
way and about one sixth 
larger than that of Cali- 
fornia. The high plateau 
of the age-worn Kjolen 
Mountains separates it 
from its western neighbor, 
Norw'ay. The land slopes 
steeply eastward toward 
the Gulf of Bothnia and 
more gradually south- 
ward to the Baltic Sea. 
In the north, the Muonio and Tornio rivers form a 
boundary wdth Finland. Sweden’s southern tip pushes 
into the Baltic some 250 miles beyond its juncture 
with Norway. It overlaps the Danish peninsula and 
reaches within 90 miles of the German coast. Along 
its western shores are the waters that link the Baltic 
with the North Sea — the narrow arm of the Sound, 
the broad Kattegat, and the Skagerrak. 

Sweden’s entire coast is studded with islands. The 
largest are Oland and Gotland, off the southeastern 
coast. Across the mouth of the Gulf of Bothnia lie 
the Aland Islands, which belong to Finland. 

Climate under the Midnight Sun 
About one seventh of Sweden lies beyond the Arctic 
Circle. It stretches across the same range of lati- 
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tude as Alaska, so its summers are short and cool. 
Winters last from seven to nine months, with little 
spring or autumn. Since the western mountains shut 
the tempering Atlantic winds from two-thirds of the 
country, the extremes of temperature are greater than 
in Norway. The Gulf of Bothnia is frozen from Novem- 
ber to mid-May, and navigation is hindered by ice in 
the Baltic Sea. In the northernmost regions the sun 
does not set from late May to mid-July, and for six 
weeks during the winter it does not rise above the 
horizon. The southern third of Sweden enjoys milder 
temperatures and more rainfall. 

Divisions of the Swedish Homeland 

The traditional regions of Sweden are Norrland, the 
vast cold, sparsely settled north country covering 
60 per cent of the land and extending south to the 
61st parallel of latitude; Svealand, the original Sweden 
proper, including Stockholm and Uppsala and the 
lake country to the west; and Gotaland, or Gothland, 
from Goteborg southward, which was the ancient home 
of the Goths, whose invasions of Europe started the 
overthrow of the western Roman Empire (see Goths). 

Norrland’s mountainous spine and furrowed slopes 


Gulf of Bothnia or over the divide to Norway’s ice- 
free port of Narvik. The electricity also lights the 
mine fields during the months of Arctic darkness and 
drives the mining machinery. 

The countryside occupied by Svealand and Gotaland 
may be divided geographically into three parts. First 
comes the great lakes region, a low-lying area where 
canals have been built to link the streams and lakes 
forming a convenient water transport system. The 
Gota waterway, which connects the port of Goteborg 
and Stockholm, follows a beautiful scenic route that 
winds through Lake Vanern, Lake Vattern, and Lake 
Malaren. This is the industrial, commercial, and 
historic heart of Sweden, as well as a thriving farming 
and dairying region. Its beds of excellent iron ore 
made possible the early development of a world- 
renowned iron and steel industry. 

To the south rises the Smaland plateau, a rough, 
hilly section where the boulders left by the retreat- 
ing glaciers test the patience and skill of the farmers. 
Broad-leaved trees growing in the Smaland forests 
furnish wood for the gigantic Swedish match industry, 
of which Jonkoping is the center. The finest farm 


are covered by forest, chiefly pine and spruce, with land in Sweden stretches across Skane, at -the tip of 


wind-swept birch on the highest, 
coldest ridges. Down from the hills 
run a series of rivers, pushing south- 
eastward toward the gulf. The gla- 
ciers that covered this land in the 
Ice Age left piles of debris along these 
rivers which dammed their upper 
courses and formed long, slender 
lakes. This extensive river system 
aids logging, for no part of the forest 
lies more than 20 miles from a stream. 
The loggers cut the trees in winter 
and skid them over the packed snow 
to a creek or river. When the ice 
melts in spring the timber washes 
down to the river mouths. Sawmills 
and pulp mills in the port towns 
work part of the logs, and the rest 
are shipped by sea to the factories 
or exporting points of southern 
Sweden. 




, the Swedish peninsula. This level, 

fertile land raises about a quarter of 
^ood. Some coal is 

Farming and Industry 
Despite the chilly climate and the 
of fertile, readily culti- 
vated soil, some 40 per cent of the 
S’^odish working people engage in 
farming. The chief crops are oats, 
wheat, rye, barley, potatoes, sugar 
bsets, forage roots, and hay. Stock 
^ raising and dairying have increased 
greatly in recent decades. The aver- 
farmer cultivates about 25 acres. 
Though the country exports some 
. J foods, such as bacon and butter, one- 
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This girl from the Uppsala countryside 
wears the traditional peasant costume 
of her region. Today these brieht 
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Farmers along the Norrland coastal plain cultivate more than one-third of the employed. The forests that 
crops that will mature in the short growing season, cover 60 per cent of the country supply the most valu- 
They raise hay and other fodder crops lor the live- able raw material. The state supervises logging and re- 


stock that must be fed in the barns_ during the long, 
cold winter. In the summer they drive cattle, sheep, 
and goats to mountain pastures. They may work at a 
sawmill, a logging camp, or a mine for part of the 
winter. In the far north the nomadic Lapp tribes wan- 
der over the country seeking forage for the herds of 
reindeer that furnish them with food and with skins 
for clothing and tents (see Lapland). 

At Kiruna and Gallivare in the northern mountains 
immense deposits of iron ore lie so near the surface 
that they can be mined -with power shovels. Some 
of the countless waterfalls provide hydroelectric 
power for the trains that haul ore to Lulea on the 


planting so that the annual growth of the trees keeps 
pace with the amount of timber cut. Lumber, pulp, 
paper, matches, furniture, boxes, and other wood 
products are shipped to every part of the world. 

Swedish iron and steel played an important part in 
m^ng the nation a world power in the 17th century. 
The iron of central Sweden is exceptionally pure, and 
the forests furnished unending supplies of charcoal 
for smelting. The introduction of coke smelting in 
the 18th century handicapped Sweden, because it 
lacked coal. But the charcoal forges still turn out 
steel of highest quality as do the newer 
methods of electrolytic refining. The fine steel goes 
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AN EXAMPLE OF SWEDEN’S PROGRESSIVE SOCIAL PROGRAM 



This suburban village for workers was developed by the city of Gbteborg. Only a good citizen and steady worker may buy a house 
here. The city advances the moneyi and the worker repays it in installments. If he moves away, he must sell the house hack to 
the city. The dwellings are heated hy a central plant. Good, low-cost housing is a part of Sweden’s advanced social program. 


into ball bearings, machinery, electric apparatus, and 
household wares. A large share of the iron mined in 
the Norrland is shipped to countries where coking coal 
is plentiful. 

Chemicals, ceramics, glass, rayon, and other textiles 
are important manufactures. The chief industries are 
in Stockholm, Gbteborg, Malmb, Norrkbping, Halsing- 
borg, Orehro, Boras, Eskilstuna, and other central 
and southern toirns. 

Hydroelectric resources have been more widely de- 
veloped in the south than in the north. The most im- 
portant railway lines are powered by electricity. 
More than half of the lines are owned by the state. 
It also holds large areas of forest and mineral land 
and operates many hydroelectric plants. Swedish 
shipowners operate large fleets of ocean vessels, and 
shipbuilding and fishing are important. 

Some Historic Cities 

Sweden’s cities are noted for their beauty, their 
cultural mstitutions, and their historic interest. A 
group of rocky islands and peninsulas on the shores 


of Lake Malar provide a superb setting for the hand- 
some buildings of Stockholm, the capital and largest 
city (see Stockholm). Historic Uppsala was the an- 
cient seat of the Swedish kings and of the pagan wor- 
ship of the Norse gods — Odin, Thor, and Freya. At 
Uppsala, the seat of the archbishop of the Swedish 
Lutheran Church, stands the great brick cathedral of 
Gothic origin. The university, founded in 1477, is 
Sweden’s oldest. A 16th-centuiy castle begun by 
Gustavus Vasa crowns a low hill. 

In Visby, on Gotland Island, ruined medieval ram- 
parts, churches, and houses tell of the day when the 
city was a fabulously rich member of the Hanseatic 
League. Archeologists have found the remains of ex- 
tensive iron works and relics that go back to the 
Viking age. Mahno, just across the Sound from Den- 
mark, also flourished in Hanseatic times and is still 
a busy port and manufacturing city. Gbteborg, on the 
Kattegat, Sweden’s chief port, has an ice-free har- 
bor on the Atlantic. Near-by Bohus Castle, built in 
1308, was one of the famous strongholds in the wars 

betw’een the Danes and 
the Swedes. 

Old Ways and New 
in Sweden 

Life in Sw'eden mingles 
traditional customs with 
modem advances. Elec- 
tric lights are found in 
two-thirds of the farm 
homes. Under their 
bright lights housewives 
do home tasks according 
to customs handed dowm 
from medieval times. 
Many women shear their 
sheep and spin and weave 
the wool. Thrifty girls fill 
hope chests wdth enough 
handw’oven household 
linen for a lifetime’s wear. 


HOW SWEDEN HARNESSES ITS NATURAL RESOURCES 
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OLDEST AND LARGEST STATE UNIVERSITY 



IRON MINING IN THE ARCTIC 


DoDsala University, whose main building is shown here, was founded in 1477. 
iXary holds priceless historic manuscripts, and one of its botamc gardens 
Iiorary v jjy jjjg great naturalist Linne (Lmnaeusi. 

Much linen and clothing are required in rural homes 
where the custom of the "big wash” is followed. 

Soiled things are saved for half a year before the farm 
women haul them to the nearest lake for a giant wash 
day. In the field, the farmer drapes his grain on a 
rack to dry, in the time-honored fashion, though he 
may have a thresher run by electricity. 

Remote, northern farmsteads must be virtually self- 
sufficient, producing nearly everything the family 
needs for food, clothing, and shelter. But farm fam- 
ilies of central and southern Swe- 
den, on good highways, can shop 
as easily as city dwellers. The 
nearest village holds a farmer s 
fair every week or two. Here the 
farmer can trade or sell his live- 
stopk, while his wife buys a dress 
at a fair booth or in a store, and 
their children listen to the side 
show barker and watch the rac- 
ing wooden horses on the merry- 
go-round. Even more convenient 
are the grocery and meat stores in 
trucks which bring their wares 
right up to the farmhouse door. 

Many stores are operated by co- 
operative societies, to which more 
than one quarter of the people 
belong (see Cooperative Societies). 

Cooperatives handle the market- 
ing of many farm products. Some 
of them manufacture shoes, rub- 
ber goods, and electric lamps. 

Visit to a Typical Farm Home 

The typical farm home in this 
forested land is a frame building 
painted red, with a neat white 
trim. Often a house of logs, simi- 
lar to America’s pioneer cabins, 
is built first, and its chinks filled 
with plaster or reindeer moss. 

Then wide planks are nailed 



face and load it on flat cars at the Kiruna iron 
mine, pictured here. The ore trains are drawn 
by electric engines. Electric lights flood the 
cut during the dark days of the Arctic winter. 


vertically on the outside and each 
crack is covered by a narrow strip of 
wood. The inside is smoothly plas- 
tered. Fireplaces or tile stoves warm 
the rooms. Often a modern range sits 
inside a giant fireplace. 

There’s work to fill each minute 
of the long summer day. Farmers 
start so early in the fields that the 
children bring them jugs of coffee 
and baskets of food at midmorning. 
The children also feed the pigs and 
calves, and drive the cows to pasture. 
In the evening the boys help set the 
nets that catch perch, eel, and pike 
for the delicious fish dishes on the 
heavy-laden smorgasbord table. The 
girls aid in churning butter and 
molding cheese in the spring house 
The dark winter days are busy too, for then the girls 
learn to knit and sew; and the lads mend harness and 
tools, or whittle wooden bowls, spoons, and toys. 
Excellent Educational Opportunities 
School takes up most of the children’s time, for 
elementary education is universal and illiteracy is 
virtually unknown. Graduation brings a trip to Stock- 
holm, where the children see the palaces and public 
buildings and examine the historic relics in the Skan- 
sen outdoor museum. Later the young people may 
go to an agricultural or home eco- 
nomics school, or prepare for one 
of the national universities at Up- 
psala or Lund or a private uni- 
versity at Stockholm or Goteborg 
Folk high schools scattered over 
the country offer a few months’ 
of practical “training for life.” 

Many people continue their edu- 
cation in study circles and lecture 
courses which are organized by 
farm clubs, labor groups, temper- 
ance societies, or cooperative as- 
sociations These classes stress 
citizenship problems, and help to 
explain Sweden’s high standards 
of government Sports and gym- 
nastic clubs thrive m city and 
country alike. In winter the 
Swedes ski, skate, skate sail, and 
toboggan. In summer they sail, 
cycle, play tennis, and swim Their 
hardy outdoor sports and work, 
together with their good stand- 
ard of living and their state-wide 
health program, account for then 
robust health and long life. 

Holidays, Customs, 
and Government 

In Sweden every season has ite 
feasts and holidays, which are ce - 
ebrated with ancient ceremo- 
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nial. Midsummer Day — June 24 — ^is the gayest. Every 
farmhouse doorvay wears a garland of greens, and 
flowers fill the rooms. The young folk troop to the 
ullage to dance around the Maypole and to choose the 
fairest miss for Midsummer bride. On Midsummer 
eve the children watch for the fairies and wood trolls. 
City people enjoy spending the holiday in the lovely 
Dalecarlia region around Lake Siljan. The folk here 
carry out the old customs faithfully, wearing gay, 
fractional costumes. 

The Swedish custom of abundant hospitality goes 
back to an era when cold-numbed travelers sought 
shelter at remote manor houses. 

Today even the briefest caller is 
regaled with coffee, fancy breads, 
and other refreshment. For 
Christmas, housewives begin 
preparing traditional Yuletide 
dishes on St. Lucy’s Day, De- 
cember 13. Feasting starts the 
day before Christmas, and the 
parties last through Canute’s 
Day, January 13 (see Christmas, 
subhead "Christmas Today in 
Northern Lands”). 

The government is a limited 
iDonarchy, with a king, a coun- 
cil of state, and a parliament of 
two chambers, called the Riks- 
dap, which dates back to 1435. 

Men and women over 23 years of 
age have the right to vote. For 
administrative purposes the 
country is divided into 24 Idn, 
or provinces. 

Sweden’s History 

from Viking Days 

_ The history of early Sweden 
B found chiefly in its many 
sagas—legends and tales of he- 
roes. Like Demnark and Norway, 
the land was first organized as a 
state by the Scandinavian N orth- 
roen, or Vikings, who were the 
error of Europe in the 10th cen- 
ory (see Northmen; Scandinavia). Christianity was 
"°,^ully established until the 11th century. 

Lhe able political genius Margaret, regent of Den- 
®ork and Norw'ay, brought Sweden under her sway 
oy the Union of Kalmar in 1397. The oppression and 
®®rule of her successors, however, weakened the 
®on. Norway and Sweden were enjoying almost 
rom^ete independence, when Christian II came to 
Danish throne in 1520. He decided to unify his 
ngdom by striking a blow at the powerful Swedish 
® luty and thus securing the support of the peasan- 
f? u ®^vage perfidy, he lured the nobles to an as- 
®hly at Stockholm and brutally slaughtered them. 
. The Revolt of Gustavus Vasa 

of gruesome episode, known as the “Blood Bath 
ockholm,” aroused the patriotism of the peasants. 


IN THE LAKE COUNTRY 
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w’ho accepted the fiery leadership of Gustavus Vasa. 
This^ energetic young nobleman had escaped from a 
Danish prison and returned in 1520 to Sweden, where 
he learned that his father and brother-in-law had been 
killed in the Blood Bath. Roused to vengeance, he 
assembled his peasant troops. Vanquishing the Dan- 
ish garrisons sent to meet him, he marched to the very 
gates of Stockholm. His poorly equipped soldiers 
W'ere being repulsed when the news came that the 
Danes themselves had ousted King Christian. 
At once the Danish army vacated Stockholm. Gusta- 
vus Vasa w'as elected king of Sweden on June 6, 1523. 

Out of an impoverished coun- 
try King Gustavus created a 
new Sweden. A break with -the 
pope resulted in the establish- 
ment of Lutheranism as the state 
religion, and the ecclesiastical 
wealth and the magnificent cas- 
tles of the bi.shops were seized 
by the state. Gustavus restored 
order to the administration, sub- 
dued repeated uprisings, and 
supervised the development of 
agriculture, mining, and trade. 
During most of his reign he 
ruled absolutely alone, trusting 
not a single person with even 
minor duties. At his death in 
1560 he left Sweden a real power 
in Europe. 

Eric XIV, his eldest son, suc- 
ceeded Gustavus. During the 
eight-year rule of this insane 
king much of his father’s con- 
structive work was destroyed. 
Eric W'as finally dethroned and 
imprisoned. Under his irreso- 
lute brother, John III, national 
disintegration proceeded. Four 
years later John’s son Sigismund 
mounted the throne. Sigismund, 
w'ho was a Catholic, had inher- 
ited the Polish crowm from his 
mother, and Polish domination 
so roused the national spirit of the Sw'edes that, led 
by Charles Vasa, the king’s uncle, they revolted. 
Sigismund w'as deposed, and his uncle received the 
crowm as Charles IX. Charles re-established Protest- 
antism but quarreled with his neighbors, and on his 
death in 1611 he bequeathed to his illustrious son, 
Gusta\ms Adolphus, the rule of a country' entangled 
in wars with Russia, Poland, and Denmark. 

Reign of Gustavus Adolphus 
The 17-year-old Gusta\ms, already a brilliant 
scholar, administrator, and general, was fitted for 
his task. From childhood he had been trained to be 
king, and had fought great winning battles w'ith the 
DanU. First the young king concluded the w'ar wnth 
Penmark, so that he might be free to deal with Rus- 
sia and Poland. By the treaty at Stolbova in 1617, 
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he took possession of the Russian territory along the 
eastern shores of the Baltic. The war with Poland 
was not concluded until 1629. Next, he championed 
the Protestant cause in Germany in the Thirty Years’ 
War, but after a series of successful battles he was 
killed in the battle of Liitzen in 1632, leaving Sweden 
one of the leading military powers in Europe. {See 
GustaATis Adolphus.) 

By the treaty of Westphalia in 1648, which con- 
cluded the Thirty Years’ War, Sweden secured western 
Pomerania, Wismar, the archbishopric of Bremen, 
and the bishopric of Verden. 

The crown now fell to Christina, the six-year-old 
daughter of Gustavus Adolphus. Until she was 
18, the government remained in the expert hands of 
Axel Oxenstjema, her father’s famous chancellor. 
Christina encouraged mining, manufacturing, and 
trade. Noted scholars, philosophers, and artists 
crowded her luxurious court. Yet this brilliant and 
educated queen squandered the state wealth on her 
favorites and worried her subjects by her weak foreign 
policies. After a ten-year rule she abdicated in favor 
of her cousin, who became Charles X. 

Charles plunged into wars with Denmark and Po- 
land intent upon making the Baltic a Swedish sea. His 
brilliant military exploits were ended abruptly by his 
death in 1660. His son, Charles XI, struggled valiantly 
in his long reign to save the Swedish power, but the 
collapse came during the reign of the next king, 
Charles XII. For a time this boy king held off his 
enemies, Russia, Poland, and Denmark, but in 1709 
Sweden lost power when Peter the Great defeated 
Charles decisively at Poltava (see Charles XII). By 


the Peace of Nystad (1721) Sweden lost most of its 
prized possessions on the eastern shores of the Baltic. 
Finland also was lost (1809) in a disastrous war with 
Russia. By the Peace of Kiel (1814) Norway was 
taken from Denmark and placed under the Swedish 
king (see Nora^ay), but in return Swedish Pomerania 
went to Denmark. 

The present ruling house of Sweden stems from 
Bernadotte, one of Napoleon’s marshals, who was 
elected crown prince in 1810. In 1905 Nomay severed 
its connection mth the Swedish crown and chose its 
own king. The year 1907 saw the beginning of the long 
and peaceful reign of King Gustavus V. Under him 
Sweden developed a broad program of social welfare 
and made notable economic progress. The country re- 
mained neutral during both World War I and World 
War II. During World War II, in 1939, Britain and 
France demanded that Sweden open its borders to 
Allied aid for Finland against Russia. Sweden re- 
fused. Later the Swedes declared that this neutrality 
had saved the Allies from warring on Russia over 
Finland. In 1940 Sweden mobilized against possible 
invasion by Germany, but kept peace by trading with 
the Nazis. Sweden sent relief to occupied nations and 
took in many refugees. 

In 1946 it joined the United Nations. It adopted 
the European Recovery Program but not the North 
Atlantic Treaty. ICing Gustavus V died in 1950. He 
was succeeded by his son, Gustavus VI Adolphus. 

Sweden sent medical support to the United Nations 
forces fighting Communism in Korea. In 1953, after 
the armistice, Swedish citizens served on the Neutral 
Nations Repatriation Commission for war prisoners. 
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SWEDEN 

I. Structure of the land, list S-461, maps N-301, E-419 
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B. Minerals and mining S-462-3, map E-429(i, 
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S-397. See also in FacWndex Trade, table 
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A. Education S-464, S-397: libraries L-183, 184-5; 
Uppsala University, picture S-464 

B. Science: Carl von Linn4 L-254-5; Alfred Nobel 
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Canute C-117 
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'^l. Denmark wars with Hanseatic League H-260 
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P-167, S-107 

XI. Slave trade abolished (1792) S-197 

XII. Napoleonic Wars N-8, 9: Sweden loses Finland 
(1809) F-72; Bernadette founds dj-nasty and Nor- 
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Sweet pea. No summer garden is com- 
plete without the fragrant many-colored 
blossoms of the sweet pea. Because of 
their heauty and fragrance and the ease 
"ith which they may be cultivated, these 
annuals are general favorites in green- 
houses as well. 

. 'I'be sweet pea came ori^nally from the 
island of Sicily. Father Franciscus 
Cupani, a monk and an enthusiastic 
botanist, described the plant in 1695 and 
^ont seeds to England and Holland in 
699. By the last quarter of the 19th 
century, English growers had produced 



The fragrant sweet pea is a 
favorite garden flower. 


many varieties that combined beautiful 
colors with remarkable size. Americans 
found that California was ideal for grow- 
ing the seeds. Today the California seed 
growers produce most of the world’s sup- 
ply, and the number of named varieties 
is very large. 

The sweet pea belongs to the pea fam- 
ily (Leguminosae). Its scientific name is 
Laihyrus odoralus. The blossom has five 
petals; the upper one is larger than the 
others and encloses them in the bud. 
The stem is rough and hairj” the seed 
pods, one to two inches long. 
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Sweet potato. As a table vegetable, the sweet 
potato ranks next in importance to the white, or 
Irish, potato (see Potato). It yields more pounds of 
food to the acre than any other plant and ranks next 
to com in the amount of nourishment per acre. Al- 
though the sweet potato probably originated in Amer- 
ica, China is the largest producer. Japan, Africa, 
the Republic of Indonesia, and the United States 
produce large quantities. More than half the United 
States crop is grown in the Carolinas, Georgia, 
Alabama, Mississippi, Louisiana, and Texas. 

Unlike the white potato, it is a creeping perennial 
vine, related to the morning-glory, and its tubers are 
not underground stems but true roots. It is a more 
nutritious food than the white potato, being richer 
in proteins, sugars, fats, and vitamins. 


The plant thrives best in a warm climate, but it 
can be grown wherever there is a growing season of 
four months free from raw winds and frost. The best 
type of soil for it is well-drained, loose, sandy loam. 
New plants are obtained by planting slips in hotbeds 
or in outdoor beds and by transplanting them about 
a month later. One bed will usually yield three 
sets of sprouts. 

Sweet potatoes of the yellow-fleshed variety are 
called yams in the South, but the true yam is a root 
tuber belonging to a different family. It is grown in 
Asia, Europe, and the West Indies, but not to any 
great extent in the United States. The roots of some 
varieties weigh 30 pounds or more. The scientific 
name of the sweet potato is Ipomoea batatas. The 
yam is any one of several species of Dioscorea. 


SWIFT, the Unhappy GENIUS Who CREATED GULLIVER 


S WIFT, Jonathan (1667-1745). 
When Swift wrote ‘Gulliver’s 










Travels’, he intended it for a 
satire on mankind. He proposed, 
in his own words, “to vex the 
woild rather than divert it.” In- 
stead, mankind, untroubled by 
the satire, enjoyed the story and 
gave it to children to read. Today 
most readers know this ferocious 
indictment of human nature only 
as an amusing tale for children 
(see ‘Gulliver’s Travels’). 

Swift was born Nov. 30, 1667, 
in Dublin, Ireland. His parents 
were English. His grandfather, 
a vicar, had supported the Roy- 
alists during the Civil War and 
had lost all he owned. 

From early youth, Jonathan 
Swift was bitter and resentful. 

Bom a few months after his 
father’s death, he was dependent 
upon an uncle who was, the boy 
thought, ungenerous. At six the 
orphan was separated from his mother. She went back 
to live in England while he was sent to Kilkenny 
School, “the Eton of Ireland," where he spent eight 
years. As a student he was not notable, and he seems 
to have made no close friendships. Noi was he either 
industrious or happy at Trinity College, Dublin, to 
which he was admitted ^m 1682. After taking his 
bachelor’s degree four years later, he remained there 
three years more, though not quite long enough for a 
higher degree. Contemptuous of the subjects re- 
quired of him, he devoted his time to reading his- 
tory and poetry for his own pleasure, stayed away 
from lectures and chapel, and amused himself with 
companions in town. 

Swift Seeks a Livelihood 

England then luled Ireland like a conquered prov- 
ince, and the English Swafts had recently come there 
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At 42 Swift was approaching the height of 
his career. He wears the fashionable 18th- 
century periwig and the clerical black gown 
with white bands. 


to make their fortunes. The 
Revolution of 1688 made the 
English feel insecure, and Jona- 
than Swift left college the next 
year for England. Being a gentle- 
man, he could not, by the old 
aristocratic code, go into business, 
and there was then no profession 
available to him. Through his 
uncle he was introduced to Sir 
William Temple, a retired Anglo- 
Irish statesman. Sivift became a 
secretary to Temple and lived, 
with intervals elsewhere, at Tem- 
ple’s house for ten years. 

Although Temple was kind to 
him on the whole. Swift could 
not forget that he was a depend- 
ent. His chief comfort in his 
galling situation was his friend- 
ship with a child, Esther John- 
son, whose mother was compan- 
ion to Temple’s sister. When 
Swift first met Esther she was 
only eight, 14 years younger than 
he. He taught her to read and write, and as long as 
she lived she was his closest friend, known since to the 
world by the nickname Stella, which he gave hei. 
Some students of Swift’s life believe that thej^ weie 
secretly married in 1723, but they never lived to- 
gether as husband and wife. 

Clergyman, Wit, and Journalist 
During the first years with Temple, S\vift wrote a 
few poems which the poet Dryden, Swift’s cousin, is 
said to have told him were not good — as they weie 
i. ^'^™6d bitterly from writing poetry, 

which he did not think of as a profession. He might 
ave become a lawyer or a soldier or might have had 
a rumor post in a government office. Instead, he went 
to Ireland in 1694 and entered the Church of England, 
e -vras first sent to a rural parish near Belfast. 

IS bored him, and he was soon back with Temple. 



469 


SWIFT 


CARTOONS FOR SWIFT’S SATIRE 



But now Swift knew he had a profession, and he was 
more assured about his future. Between 1696 and 
1697 he wrote his first important satires, ‘A Tale of 
a Tub’ and ‘The Battle of the Books’. He did not 
publish them, how- 
ever, until 1704. 

Temple’s death in 
1699 made Swift re- 
turn to Ireland, and 
Stella soon followed 
him. Again Swift was 
assigned to a country- 
vicarage. It was a 
small parish, and the 
story is told that 
once when the sole 
member of the con- 
gregation was his own 
curate. Swift began 
the ser-vice: “Dearly 
beloved Eoger — .’’ He 
was free to leave his 
parish in charge of 
a curate and spend 
much of his own time 
in Dublin or London. 

As a clergyman he 
regarded himself more 

or less as a soldier holding a garrison 
agamst the enemy. But when there was no 
immediate danger, or when there was work 
to be done elsewhere, he did not hesitate to 
turn his post over to subordinates. What 
took him to London was a mission from the 
Irish Church to obtain benefits from 
Queen Anne. What kept him there was 
partly his duties as lobbyist, partly his ef- 
forts to obtain a higher appointment in the 
church for himself, and partly his friend- 
ship with the wits of London, where ‘A 
Tale of a Tub’ made him quickly famous. 

Addison and Steele were close companions. 

He wrote papers for The Taller and took 
part in hoaxes that made all London laugh. 

Heretofore Swift had been, like Steele 
and Addison, a Whig. But in 1710 he went 
over to the Tories, chiefly because he 
thought they had the interests of the 
church more at heart than the Whigs had. 

This led to his employment by the Tory 
ministry which had just come into power. 

The chief aim of the Tories was to end the long war 
with France, which had been undertaken by the 
^Thigs and waged by their great general, Marlbor- 
ough. The Tory ministers set themselves to destroy 
power, get rid of Marlborough, and bring peace. 
They managed the necessary political intrigues and 
Used Swift to influence public opinion by his writings. 

An Anonymous Pamphleteer 

In the Tory Examiner and in pamphlets and verse 
be carried on a blasting campaign against Marlbor- 


ough for his greed and against the Whigs for their 
fanatical refusal to consider the interests of Britain 
as a whole. In all this Swift wrote anonymously. He 
wanted to win his point, not serve his personal repu- 
tation. He no more cared what became of 
such writings after they had done their 
work than a himter cares what becomes of 
his bullets after they have brought do-wn 
his game. 

Alienated by politics from Addison and 
Steele, Swift now made new hterary friends 
among the Tories: the witty and spiteful 
Alexander Pope; John Gay, author of ‘The 
Beggars’ Opera’ ; and John Arbuthnot, phy- 
sician to Queen Anne. With some others 
they formed the Scriblerus Club which met 
every Saturday night. Together they 
planned to write the burlesque memoirs of 
the imaginary Martinus Scriblerus, to ridi- 
cule false learning. Though this was bare- 
ly begun and outlined, it was the seed of 
‘Gulliver’s Travels’. 

Marlborough was recalled and the war 
ended with the treaty of Utrecht in 1713, 
but the Tory ministry did not last. After 
the Queen’s death in 1714 the Whigs re- 
gained their power, 
under the Hanoveri- 
an King George I. 
Swift throughout his 
period of influence 
had hoped he might 
become a bishop. But 
he had too many ene- 
mies, and his friends 
did no more than 
make him dean of 
St. Patrick’s Cathe- 
dral in Dublin. 

During these years 
of daily association 
with the great. Swift 
sent Stella in Dublin 
a day-by-day account 
of everything he did. 
This ‘Journal to Stel- 
la’, written with no 
thought of publica- 
tion, is a fascinating 
record not only of 
Swift’s life but of 
London society and politics in the reign of Queen 
Anne. It remains one of the great personal diaries in 
all English literature. 

Exile and Patriot 

Although Swift is now thought of as one of the su- 
preme Irish patriots — and was — he returned to Ire- 
land as to a place of exile. London had been the scene 
of his successes. The men he liked best were there. 
In Ireland he was out of the world in which he had 
come to feel at home. Dublin had no poets like Pope, 



These cartoons are by George Cruikshank, for the 
1843 edition of Swift’s ‘Martin’s Vagaries’. Both 
book and pictures satirize religious differences. 



SWIFT 


470 


no wits like Arbuthnot. For ten years Swift took 
almost no interest in anything. His one confidante was 
Stella, who with a companion lived always near him. 

When he emerged from his silence it was again as 
an enemy of the Whigs. But now he attacked the 
"Whigs as Englishmen misgoverning Ireland. In 1724 
he wrote his ‘Drapier’s Letters’, rallying the Irish with 
arguments that sometimes anticipate those later used 
by the American colonists before the Revolution. In 
1729 he published the most terrible of his satiric 
pamphlets, ‘A Modest Proposal’ — ^that the people of 
Ireland eat their children as the only way to keep 
England from starving them all to death. And so for 
the rest of his fife he defended the Irish cause with a 
force and wit that went a long way to uniting Ireland. 

After 1720 Swift again took up the Scriblerus mem- 
oirs which he and his friends had planned in London, 
and by 1725 he had finished ‘Gulliver’s Travels’. The 
next year he visited London, where he had the hap- 
piest time with Pope, Gay, and Arbuthnot, and where 
he left his book to be published. Because of the polit- 
ical satire in it, the manuscript was sent secretly to 
the printer, and the book appeared without Swift’s 
name. But it was known to be his, and it instantly 
became popular. In 1727, he visited London again. 
Thereafter he lived in Ireland, often homesick for 
England but gradually settling himself into a life 
which had turned out better than he expected. After 
Stella’s death in 1728 he was very lonely, in spite of 
his devoted friends. He had suffered since his young 
manhood from attacks of deafness and giddiness. 
These became worse, and finally unendurable, and for 
the last three years of his life he was insane. He died 
Oct. 19, 1745, and was buried in St. Patrick’s beside 
Stella. Over his grave was carved the epitaph he 
wrote for himself, with the famous line: Uhi saeva 
indignatio tiUerius cor lacerare nequit — “Where furious 
indignation can no longer eat into the heart.” 

‘Gulliver’s Travels’ 

‘Gulliver’s Travels’ (1726), one of the most famous 
of books for children, was not written for children at 
all. It was savage satire aimed at the entire human 
race. Swift was more than a merely disappointed 
man. By nature morbidly fastidious, he had an in- 
stinctive antipathy to mankind at large because of its 
vice, folly, stupidity, and uncleanness. His ‘Gulliver’s 
Travels’ was his arraignment of the world. 

The strange countries which Gulliver visits were, 
for Swift, much like the countries he knew. The tiny 
Lilliputians are as vain, malicious, and bloodthirsty 
as ordinary men. Readers of the book in Swift’s day 
saw in the king and the court of Lilljput a parody 
of the English king and court. The giants of Brob- 
dingnag are amiable, but they are commonplace and 
insensitive. Laputa is full of the foolish philosophers 
and scientists that Swift despised. And the Houyhn- 
hnms are horses who use degraded men. Yahoos, as 
men use horses elsewhere. This fourth voyage of Gul- 
liver marks the peak of Swift’s satire. Looking at man- 
kind through the eyes of horses, he sees it as vicious, 
greedy, ignorant, and filthy. Beasts are better. 


‘Gulliver’s Travels’ from its first appearance de- 
lighted the world instead of shocking it. The satire 
was lost in the story. In spite of his misanthropy. 
Swift took a dry delight in making his narrative so 
circumstantial that it would sound real even when it 
was most fantastic. Adults might catch the cold 
implications of the book, but children, quite unaware 
of them, could breathlessly enjoy the marvelous ad- 
ventures of a traveler among pigmies and giants, on 
a flying island, in a topsy-turvy country where horses 
talk. ‘Gulliver’s Travels’ was soon a classic for chil- 
dren, and has been that ever since. This has had 
an ironical result. Most people, having read the book 
in childhood when the satire meant nothing to them, 
do not know there is anything in it but the story. 

Other Writings 

Swift was a very great writer who usually wrote to 
affect public opinion at the time. A large part of 
what he wrote is made up of pamphlets on political or 
ecclesiastical affairs, and must be read in the light of 
history. But ‘A Tale of a Tub’, a satire on false 
religion, and ‘The Battle of the Books’, a burlesque 
of literary controversy (both published in 1704) are 
still read for their comic ridicule of human folly. In 
his ‘Drapier’s Letters’ (1724), written to expose a 
minor scandal in the government of Ireland by the 
English, Swift lifted the issue to something universal, 
the human rights of men against tyrants. In ‘A Mod- 
est Propopl’ (1729) is a voice speaking for an out- 
raged nation. Swift seems often to have done more 
than he knew he was doing. The ‘Journal to Stella’ 
is only a diary written for a friend, but it is also a 
brilliant picture of London in one of its brilliant ages. 
The ‘Verses on the Death of Doctor Swift’ (1739) he 
wrote as a kind of joke, to tease his friends, but it is 
almost unbearably heartbreaking. It is laughter and 
anguish in the simplest speech. 

Both in verse and prose Swift’s chief qualities are 
intensity and directness. A man of vehement emo- 
tion, he had absolute lucidity of mind. Nothing that 
he wrote is ever cloudy or feeble or flat. The force of 
a burning poet is behind his words, but the words 
themselves are plain and blunt. In the contrast lies 
the secret of his power. 

Editions and Biographies 

The best collected edition of Swift is that of the prose in 
12 volumes edited by Temple Scott (Macmillan, 1897- 
W08) with two additional volumes of verse edited by W. 
E. Browning (1910), now out of print. Good editions of 
mdividual works are: ‘A Tale of a Tub’ (Columbia Univ. 
Press, 1930, edited by Edward Hodnett); ‘The Drapier’s 
Letters (Oxford, 1935, edited by Herbert Davis) ; ‘Poems’ 

(3 yols., O.xford, 1937, edited by Harold Williams); 
Gulliver’s Travels’ (Heritage, 1940). Volumes of selec- 
tions are: ‘Portable Swift’ (Viking, 1948, edited by Carl 
‘Satires and Personal Writings’ (Oxford, 
932, edited by W. A. Eddy). The standard biography 
y Sir Henry Craik (1882) is now out of print. The 
'Qf studies by H. J. Davis are also valuable; 

btella: A Gentlewoman of the Eighteenth Century’ 
(Macmillan, 1942) and ‘The Satire of Jonathan Swift’ 
(Macmillan, 1947). 


S WIMMING. Unlike many- 
living creatures, man does 
not swim by instinct. Yet he 
can learn to swim better 
than almost any land animal. 

He need only master the 
proper strokes and ways of 
breathing. 

Human beings can learn to 
swim for this reason: when 
the average human body has 
air in the lungs, it is slight- 
ly lighter than fresh water 
and much lighter than salt 
n-ater. Nearly everyone can 
jloat motionless on the back 
with only the face above 
water. The body need only 
be properly balanced along 
the surface to provide 
buoyancy. Many people are 
drowned because they be- 
come panicky and thresh 
about in the water. A good 
swimmer lets his body float 
and moves forward with 
arm and leg motions. 

Learning to Swim 
Step by Step 

The most important task 
is learning to breathe cor- 
rectly. Swimmers inhale 
through the mouth. They ex- 
hale through either the mouth 
or nose or both. Coaches 
often instruct pupils to in- 
hale deeply and quickly but 
to exhale more slowly. 

To practise breathing, 
wade into water waist-deep. 

Inhale through the mouth, 
put hands on the knees, 
and bend forward until the 
face is submerged. Count ten 
while holding the breath, 

'ft the head and exhale. Re- 
peat until the breath can be 
held for a count of 15. Next 
practise exhaling under 
water, keeping the eyes 
open and watching the bubbles. To inhale, turn the 
ace to one side, bringing the mouth above the water. 

The next step is learning to coast through the water. 
Ho out hip deep, face the shore, and stoop down with 
arms extended beyond the head. Shove vigorously 
uith the feet and float as far as possible. To take a 
roath, push down with the hands, raise the head^ 
and drop the feet to the bottom. Learn to coast 15 
aot or so, breathing out under water. Anyone who 


SWIMMING 

SPORTS 

can do this is ready to learn 
the crawl, the fastest and 
most useful of all strokes. 

The Crawl. Start in water 
deep enough so that the head 
is held above water when 
the palms of the hand are on 
the bottom. Extend the body 
backward and kick the legs 
slowly up and down from the 
hips. Keep the toes turned 
inward (pigeon-toed) and the 
knees straight but relaxed. 
Increase the speed to an even 
rapid threshing (flutter kick). 
Then go out farther into the 
water and plunge toward the 
shore, with arms extended 
and the legs threshing. Re- 
peat until you can keep afloat 
for several yards. 

The arm movement is an alternate “reach- 
ing out” stroke. Practise it standing in water 
up to the chest. Extend the right arm di- 
rectly in front of the shoulder, palm down. 
Then bring the hand straight down to the 
hip. To recover, turn the palm outward and 
raise the hand upward and forward to shoul- 
der height, keeping elbow bent and thumb 
toward the water. Then reach straight for- 
ward to the starting position. Keep the 
arm relaxed during its forward movement 
and the elbow high so that the hand points 
slightly downward. Then repeat the stroke. 

Practise the same motion with each arm; 
then combine the two movements. One arm 
goes forward as the other comes back. "When 
this can be done in perfect rhythm, learn 
the breathing “movement.” Bend forward 
slightly, turn the face to one side, and inhale 
through the mouth during the recovery of the 
arm on the opposite side. Then turn the face 
down and exhale under water. Learn to 
breathe from one side or the other, whichever 
is more comfortable. Most svdmmers, how- 
ever, breathe from the left side during the 
recovery of the right arm. 

Now go out into the water waist-deep and 
plunge toward shore while keeping up the 
arm movement. The back should be straight 
and the head held high mth eyes at about the water 
line. As soon as the arm stroke becomes natural and 
easy, add the leg movement. Start the kick as soon 
as the feet are off the bottom and then add the arm 
stroke. Make six kicks to each complete arm stroke, 
counting one-two-three to the down pull and four- 
five-six to the recovery. Most fast swinuners use the 
"six-beat” crawl, but some make four, eight, or ten 
kicks to every double-arm stroke. 


471 


The Most POPULAR of WATER 




- 

This drawing shows the chief parts of 
a swan dive: (1) take off from the 
springboard; (2) flight through the 
air; and (3) straightening out for 
entry into the water. 



THE MOST POPULAR SWIMMING STROKES 





BUTTERFLY BREAST STROKE 





Beginning of 
arm stroke 


Arms pulled vigor- V 


ously straight down 

LEG MOVEMENT IS FROG KICK OF BREAST STROKE 


Stroke brought 
os far as hips 


Arms recover over 
surface of water 
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The Side Stroke. This stroke is made while lying on 
either side. The arms are pulled back alternately 
without the hands leaving the water. The leg motion 
is a scissors kick. Draw the legs up slightly, keeping 
them close together; then extend the upper leg 
forward and the lower leg backward and bring them 
together vigorously. The single overarm is the same 
stroke, except that the upper arm reaches forward 
above the water while the body makes a quarter roll. 

The Breast Stroke. In this stroke the body lies 
breast down. Extend the arms in front of the head, 
palms touching, fingers closed. Hold the legs straight, 
heels together and toes pointing slightly to the sides. 
For the arm stroke, turn the palms outward and 
sweep the arms backward on a line with the shoulders. 
Then bring the hands together under the chin and 
thrust them forward. During the arm recovery draw 
up the legs -svith the knees bent and spread. Then 
kick out into a V position and press the legs vigorously 
together. This motion is called the frog kick. 

The butterfly used chiefly in racing is adapted from 
the standard breast stroke. Both arms are lifted 


close to shore throw him a board, rope, or ring buoy 
and then tow him to safety. Second, if there is a boat 
handy, row out to him. Third, go to him only if you 
are a strong swimmer with some lifesaving practise. 

One method of rescuing by swimming is; From the 
rear, pull the victim by the chin to a level position. 
With the other arm, reach over his shoulder and grasp 
him across the chest; balance the small of his back on 
your hip. Use the free arm to swim a modified side 
stroke — a shallow arm pull and inverted scissors kick. 
Swinburne, Algernon Charles (1837-1909). 
Into the midst of staid Victorian England burst a red- 
haired young man with new ideas and new poems. 
Young Swinburne’s ideas defied the conventions of his 
time, but his poems contained a wealth of language 
and enchanting melodies. By the time he was 30, he 
was already famous, and his 'Atalanta in Calydon' and 
‘Songs and Ballads’ were widely discussed. 

Swinburne was born in London, April 5, 1837. His 
father was Adm. Charles Swinburne and his mother 
was Lady Jane Henrietta, a daughter of George, 3d 
earl of Ashburnham. As a child Algernon lived on his 


out of the water and extended, palms down, ahead of 
the body. The arms are then pulled vigorously, 
straight down under the body to the hips. The leg 
movement is the frog kick of the breast stroke. 

The Elementary Back Stroke. Lie on the back, body 
straight but relaxed. Draw the hands up along the 
sides to the armpits, palms in. Thrust the arms out- 
ward at shoulder level and then sweep them to the 
sides. Draw up the legs while the hands are at the 
armpits and frog kick as the arms sweep inward. 

Diving. This is an art which requires constant 
practise. For plain diving, hold the hands over the 
head with thumbs together and 
palms down. Then jump from a Swinbu rne a. 
dight crouch, sending the body 
on a curved path similar to that ' 
of a stone tossed out the same dis- '' ' 

tance. The body should enter the • 
water straight, arms ahead and ■ 

toes pointed backward. To bring . 
the head quickly to the surface, ■ 
hend the hands upward at the 
wrists when the body is about J ^ ^ 

halfway in the water. I'. ;-:- -ft. 

The position of the head deter- ’v “ - < 

mmes the flight of the body 
through the air and entry into the ^ v 

^ater. If the head is carried too 
ar back the body will strike the 
waterflat. If the head is “ducked” ■■jf V- • ‘ 

he diver tends to turn over too 
or. To jump into the water feet 
^t, hold the nose closed. Other- ‘ 

''hse water will be forced into the f 
hasal passages. ' ^ 

.j^Vesoving. Everyone should 


SWINBURNE AS A YOUNG MAN 
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^rn to rescue a drowning per- 
^n. One motto is “Throw, tow, 
go.” First, if the victim is 


One of the most musical poets of 
lurr was a distinctive and stnWnR ngur^ 
HiJ large head, with its mass of flaming red 
SS fralning a little palHd face, surmounted a 
small and slender oody. 


father’s estate on the Isle of Wight and at his grand- 
father’s home in Northumberland. He went to Eton 
College at 12 and remained there five years. Slight 
and frail, he took no part in sports but read avidly. 

At 19 Swinburne entered Balliol College, Oxford. 
Here he knew Dante Gabriel Rossetti and Rossetti’s 
circle of Pre-Raphaelites. He shared their love for 
medieval studies, but his own taste in literature had 
already formed. Readings that influenced him most 
were the Bible, Greek drama, Shakespeare, and Hugo. 

After three years Swinburne left Oxford to write in 
earnest. In 1860 he published two poetic dramas, 
‘The Queen Mother’ and ‘Rosa- 
A YOUNG MAN mond', which attracted little 
! attention. ‘Atalanta in Calydon’ 
(1865) and the first series of 
‘Songs and Ballads’ the following 
year established his reputation. 

' Italy’s struggle for freedom in- 
spired ‘Song of Italy’ (1867) and 
‘Songs before Sunrise’ (1871). In 
‘Erechtheus’ (1876) the poet re- 
jJgHjM turned for inspiration to ancient 
Athens. In 1879 he published an- 
- ■ other series of ‘Songs and Ballads’ 
and ‘A Study of Shakespeare’- 
)' • ■" Repeated attacks of epilepsy 

‘ t',:- ■ finally broke Swinburne’s health. 

■ , ' In 1879 he moved to the home of 
; Theodore Watts-Dunton, where 

“ X':,; he spent his last 30 years in retire- 

“V- ment. In these years he still 
wrote much in prose and verse. 

Swinburne was a poet, not a 
teacher. His contribution to 
literature consists chiefly of his 
poets of the 19th cen- incomparable lyrics. His mastery 
mass of flaming red of metrical forms assures ms place 
Br^body!'^™"'’”*'** ° among the great poets of his day. 
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Here we see how the Swiss in the 
Alpine valleys have learned to 
make a living by farming. In sum- 
mer they drive their cows to the ‘ 

high pastures (top picture). The 
herdsmen make cheese from the 
milk. They carry the cheeses 
down to the valley villages in 

pcks, ^called '*birds”^(cen^er). ^ » 

to help hll^ou^the sup^y of winter ||||||||||||||B 


S WITZERLAND. The Alp 

TVTnnnf.niriR fill mnsf 




Mountains fill most 
of Switzerland and make it 
one of the most beautiful iy. ./'i- ■ 
countries in the world. 

Thousands of tomists come 
every year to see the snow- 

draped peaks and glistening glaciers, the sparkling lakes 
and waterfalls, and the quaint tdllages and valleys. 

But the mountains also make it difficult to travel or 
transport goods, to earn a living by farming, or to de- 
velop industries. And they do not provide coal or raw 
materials for manufactures. But the Swiss have overcome 
their handicaps better than any other mountain people. 

By patient, hard work they keep dair^ cattle and grow 
crops on every patch of good land. Their engineers have 
built amazing roads and railroads tlirough the moun- 
tains. They get electricity for the towns and factories 
by harnessing mountain rivei-s. They work patiently and 
skillfulb" to make valuable products like watches and 
lace. And they sell these products to pay, for all the im- 
ported materials they need. Although the country has no 
seaport, the Swiss have developed a large world trade. 

Farming on High Mountain Land 
More than a fifth of the Swiss make their living by 
farming. The best farm land is on the broad plateau 
between Lake Geneva and Lake Constance. But even 
this land would seem hilly and rocky to American farm- 
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Lofty Alpine ranges cover the southeastern half of Switzerland. Along the French border in the northwest the Jura Mountains rise 
steeply. Between them lies a rolling plateau cut by the broad valleys of the Aare and Thur rivers. 


in fields no bigger than a 
small room. They cannot 
spare space near the vil- 
lages for pasturing ani- 
mals, so in summer they 
drive their flocks and 
fierds to graze on mead- 
ows called “alps” high up 
in the mountains. 

^Tien the herdsmen and 
animals leave in May, 

®ch village holds a festi- 
val. (In German it is called 
■dlpau/2t/^jineaning“move 
in the meadow.”) Every- 
one dresses in old-fash- 
JOned costumes, and the 
queen” cow wears a 
Wreath of flowers. The vil- 
ngers go a mile up the 
^eep trail with the herdsmen, boys, and animals, 
nen they bid them goodbye for the summer. 
The cattle go from one high meadow to another, 
nioving farther and farther up the slopes as the snow 
nielts.^ Finally they reach heights where it is too cold 
nnd windy for trees. But juicy grass grows above the 
•ne line, and Alpine flowers bloom at the edge of the 
on the high peaks. The Swiss national flower, 
n edelweiss, grow's on icy ledges. T\Tiere the land 


is too steep for cattle, or 
the grass is too thin, the 
herdsmen pasture sheep 
and goats. 

The herdsmen live in 
huts made of logs or stone. 
They weight the roofs with 
rocks to keep them from 
blowing away in the high 
winds. They make cheese 
from the milk they get. 
Now and then a man car- 
ries a big cheese down to 
the village and climbs 
back writh supplies. 

"Wflien the herds come 
back at the end of summer 
the villagers divide the 
cheese. Each family keeps 
enough for winter use and 
sells the rest. Swiss farmers eat cheese instead of 
meat because they cannot afford to slaughter their 
dairy cattle. In winter they may sell their nulk to a 
factorj'- that makes cheese, condensed milk, or milk 
chocolate. Sometimes they hitch big dogs to a sled 
or a cart to haul the milk. 

Before the weather gets too cold, some of the men go 
to the community forest to get firewood. The Swiss 
take good care of their forests and plant new trees to 


Extent. — Southwest to northeast, 226 miles; south to 
north, 137 miles (45'’ 49' and 47° 48' 30" N. latitude, 
and 5° 58' and 10° 30' E. longitude). Area, 15,944 
square miles. Population (1950 census), 4,714,992. 

Natural Features. — Massive ranges of Alps in south- 
eastern two thirds; Jura Mountains on west, and 
rolling to hilly plateau between them. Highest peak, 
Monte Rosa (15.217 feet). Chief lakes: Constance, 
Geneva, Neuchatel, Zurich, Zug, Luzern, Thun, 
Brienz, Maggiore, Lugano. Chief rivers: Rhine, 
Rhone, Aare, Thur, Reuss, Inn, Ticino. 

Products. — Dairy products; hay, wheat, rye, barley, 
oats, potatoes, hardy vegetables and fruits, grapes; 
cattle, hogs, goats, sheep; lumber, salt; watches and 
clocks, machinery, textiles, electric equipment, 
chemicals, shoes and other leather goods, cheese, 
condensed milk, milk chocolate, wine, paper and 
printing. 

Cities Zurich, 390,020; Basel, Bern (capital), Geneva, 

Lausanne, more than 100,000; St. Gallen, Winterthur, 
and Luzern, over 60,000. 
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replace the ones they 
cut. The ground be- 
neath the trees holds 
water well and helps 
prevent floods from 
rain in summer and 
melted snow in spring. 

The trees also help to 
keep snow from slid- 
ing down the moun- 
tain slopes in destruc- 
tive avalanches (see 
Avalanche). 

When winter ends 
most of the farm work, 
the Swiss turn to in- 
door tasks. The men 
and boys carve toys 
and other objects from 
wood, and make light 
metal articles. The 
women and girls spin 
and weave wool from 
their sheep and make 
fine embroidery and lace. In some towns, factories 
send materials to the homes, and the families do deli- 
cate handwork on articles such as watch movements. 

How Swiss Manufacturing Grew 

Through their homework the Swiss became skillful 
with their hands. This helped greatly in developing 
the country’s manufacturing. Manufacturers spe- 
cialized in articles that needed little material and much 
skill. For example, from a small amount of imported 
steel and gold, they make expensive watches and clocks. 

Another help has been ample water power. In older 
times the Swiss built factories beside rushing moun- 
tain rivers and streams and used waterwheels. Today 
they send the falling water through turbines to gen- 
erate electric current. In this way they make up for 


not having coal to 
furnish steam power. 

The Swiss sell man- 
ufactured goods to 
pay for goods they 
must buy abroad. In 
addition to watches 
and clocks, they ex- 
port music boxes, sci- 
entific instruments, 
rayon, machinery, 
drugs and chemicals, 
fine cloth, ribbons, 
embroidery, and lace. 
They import food- 
stuffs, cotton, silk, 
linen, metal, and coal 
and oil. Most of the 
factories are in towns 
on the Swiss plateau: 

Tourist Business 
and Transportation 

The tourists spend 
large sums of money 
in Switzerland, and the Swiss do all they can to 
attract visitors. They keep fine hotels and world-fam- 
ous resorts. Many of the resorts are for summer visi- 
tors, but others specialize in winter sports. 

The Swiss locate their hotels where they will have 
beautiful views. Thousands of people make a living 
serving the tourists. They learn to speak the lan- 
guages of their guests and to cook their favorite foods. 
Experts at winter sports set up ski runs, toboggan 
slides, and skating rinks to attract winter guests. 
SWlled mountaineers guide people who want to climb 
the rocky peaks. Cable or cogwheel railways carry 
people up to many famous summits. The Swiss also 
maintain sanitariums where the sick can have the 
benefit of mountain air and sunshine. 




;r /A... 



It takes hard work and careful use of all crop land to live in the Alns 
Farmers carry hay from the high meadows in nets to save every wisp (upper 
left). Women hoe tiny potato patches on rocky, sloping land an Ameri6^an 
farmer would not use (upper right). In the Engadine Valley village (bot- 
tom), housewives are doing their washing at the public fountain 
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A road straight up 


TUs Etretdi’of the famous St. Gotthard highway shows how Alpine roads ar^t’eMe^urth oTroad' 

to the pass would be much too steep. The twists and turns spread the climb over a much greater length ot roan. 


They also have fine roads and 
railroads to carry tourists as 
well as goods. Construction is 
extremely difficult and costly. 
Each route follows a valley un- 
til it must cross a mountain 
range. Then it may zigzag up a 
mountainside toward a low spot, 
or 'pass, on the crest of the range. 
But the pass may be so high it 
13 often choked xvith snow, 
^erefore the engineers have 
masted turmels under many of 
the passes for the railroads. 


Nature Maps of Europe 
and Use of show that Sxvitz- 
ihe Land erland is small in- 
deed. Its 15,944 
^Ware miles make it about as 
ige as Massachusetts, Con- 
and Rhode Island. 

The relief map in this article 
* o'vs three natural divisions, 
inning from southwest to north- 
^^t. The Alps fill two-thirds of 
^ land. They extend from 
fance on the southwest into 
^Wa and Germany on the 
ortheast, and into Italy on the 
Eouth. 

range of mountains, 
® Jura, rises in the northwest 
^een Switzerland and France. 






r"~' 


— Between the Jura and the Alps 

, * lies the third region, a hilly pla- 

* teau. It extends from Lake Gen- 
on the boundary of France, 
to Lake Constance, where Switz- 
erland meets Austria and Ger- 

The most important nver m 
Switzerland is the Rhine. If 
we trace its course upstream, we 
find it lying like a giant fishhook. 
The “eye” of the hook is at 
Basel, where the Rhine starts 
flowing north betw^een France 
and Germany. The shank runs 
east to Lake Constance. Then 
? " ' ■ '' r. the bend cuts through the Alps 

to the headwaters near St. 
J Gotthard Pass. Beyond ^e 
p'’'X|X=^,p.-F"-U -R'. * '7. • pass is the source of another 

I” • • ’ * ' ■ ■ ' ■ ■ Rhone. It flows 

I|v7l%f ■ -v.'r'f to Lake Geneva and from the 

France. Most of the 

latitude as northern Maine. It 
K^Lv receives rain-bearing winds from 

the Atlantic, and the south 
— slopes of the Alps get winds 
This dam is M^ow^v^ey, it hoids fj-Qm the Mediterranean. But 

the mountain system is the 

tteVatSiraU^'w^f-fo flow greatest climate-making factor, 

of a power plant, gencia**"^ 










This dam is P^®?,/**)® “ ^®'‘‘® 

P®“‘iy®‘«®“a ®f“water fhat meits from the_scow- 
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INSPIRING SIGHTS FOR TOURISTS 



In the surroiinding mountains, forests 
of beech, oak, and chestnut grow up to 
about 4,000 feet, and hardy crops ripen. 
Above this height, only evergreens thrive. 
The timber line (upper limit for trees) is 
about 7,000 feet. From here to the snow 
line, only grass and Alpine flowers grow. 

Snowfall and rainfall increase with alti- 
tude. Precipitation on the plateau is from 
35 to 40 inches a j’^ear. Higher slopes may 
get 90 inches in a year. 

Life in the Jura Mountains 
The Jura Mountains resemble North 
Ameiica’s Appalachians. They are lime- 
stone ridges ndth summits seldom higher 
than 5,000 feet. Transportation routes 
follow the valleys and pass the crests 
through gaps cut by sti earns or through 
tunnels. Forests reach the summits and 
protdde abundant tunber. The rugged 
land and raw, moist chmate seiwe deny- 
ing better than crops. Many dairy faims 
pioduce milk for cheese and milk choco- 
late factories. 

Swiss w'atehmaking is centered in this 
region. The industry began, as we have 
seen, as winter homework for skillful 
mountain fai mers Today, factories in La 
Chaux de Fonds, Neuchdtel, and Le Lode 
make most of the Sw iss w atches and clocks. 

On the Swiss Piateau 
The plateau is not onlj"- the best farm- 
ing land, it has most of Switzerland’s rich 


Temperature falls one degree for 
every 300-foot rise in altitude; and 
the Alps are high enough to provide a 
range of climate from warm to frigid. 
The warm region is at the foot of the 
Alps in the southeast around Lake 
Maggiore. The altitude is 600 feet, 
and the mountain barrier blocks cold 
winter winds coming from northern 
Europe. The climate is fine foi grapes 
and other fruit. Within a few' miles 
the Alps rise moie than 10,000 feet, 
and they have ice and snow even in 
midsummer. The snow line, or alti- 
tude at w'hich snow' never melts, comes 
at heights between 8,000 and 10,000 
feet, depending upon exposuie to wind 
and sun. The heights often cieate lo- 
cal winds — a raw, cold one called a 
mistral, and a warm one called a foehn 
{see Winds). 

On the plateau the altitude is from 
1,000 to 2,000 feet, and winters are 
long and frosty. The cool summer tem- 
perature reaches an average of 65 °F. 
in July, and this is ample for grain. 
Most of the country’s crops grow here. 



above Zermatt (tojfpicture)^ pyramid of Mount Matterhorn towering 
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industries. Here live 70 per cent of the Svriss. All 
the great cities are here except Basel (Basle), 
ffhich is in the Rhine Valley beyond the Jura. 

The glaciers of the Ice Age helped to form 
the plateau. At that time huge masses of ice 
pushed do\vn the Alpine valleys and out on 
the plateau. They carried the glacial drift 
that made the soil. When they melted, the 
debris they left blocked vaUeys and created 
basins for beautiful lakes at the base of the 
Alps. The largest lakes are Geneva and Con- 
stance on the borders and Neuchatel at the 
base of the Jura. Smaller lakes noted for their 
mountain-rimmed beauty include Zurich, 

Zug, Luzern (Lucerne), Thun, and Brienz. 

Streams rushing down from the mountains 
have furrowed the land into broad valleys 
with rounded ridges between them. 

Farms cover the best land of the plateau. 

The ridges bear forests of oak and pine. Rye, 
oats, wheat, potatoes, root crops, vegetables, to- 
bacco, and hay grow in' carefully tended fields. Cattle 
are raised everywhere. They are mainly fed in bams 
because no cropland can be spared for pasture. Alany 
farmers ship yoimg stock to the mountain pastures 
in summer. Apple trees border the roads. Vineyards 
and orchards flourish on south-facing slopes. 

Industry, how^ever, is far more important than 
farming, and most of the people live in towns and work 
in factories and businesses. The northeast is the rich- 
6st industrial section of the plateau. Textile and ma- 
chinery industries are located throughout the north- 
cast, around Zurich, the largest city. Basel, the 
second city, leads in the manufacture of chemicals. 
Bern, the capital, is the third largest city. Its textile 
factories specialize in woolen and linen weaving. 
Geneva, the fourth city, has long-established jewelry 
end precision-implement industries and chemical 
plants. Zurich and Basel are the chief transportation 
end commercial cities of the north, while Geneva con- 
trols the trade and transportation of the Rhone Val- 
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^ ^ youngsters prepare for jobs 



SWISS CHILDREN AT PARTIES AND S P ORTS 


These schoolboys are learning to make and decorate colorful wooden 
boxes for sale to tourists. Such training in handicrafts helps to prepare 
young people for the skilled work that is the basis of Switzerland’s industries. 

ley. Geneva grew in international importance wdien 
it was the seat of the League of Nations. (^See also 
Zurich; Bern; Geneva.) 

The Alp Mountains 

The vast mass of the Swiss Alps is divided into 
two parts by the long east-west double valley cut by 
the Rhone and the Rhine. Limestone forms the jum- 
ble of lofty peaks and ridges north of the depression. 
The majestic southern mountains consist mainly of 
harder granites and gneiss. They slope abruptly on 
the southeast toward Lake Maggiore and Lake Lu- 
gano on the Italian border. Monte Rosa, the highest 
peak in the Sudss Alps rises to 15,217 feet. Fifty other 
summits tower above 12,000 feet. Among the most 
famous are the Matterhorn (14,780 feet), Jungfrau 
(13,667 feet), Finsteraarhorn, Aletschhom, Weishorn, 
Monch, and Eiger (see Alps). 

The perpetual snow and ice on the high peaks feed 
a thousand glaciers that push slowly down the valleys 
(see Glacier). Water from the melting snow and ice 
drops from the cliffs in lacy waterfalls and courses 

doum the valleys in swift 



dressed for a °^ad’T|acSt. SldLg is poplar 


torrents. From the Alps 
pour headwater streams 
for important rivers in ad- 
dition to the Rhine and 
the Rhone. The Ticino 
River runs from the 
southern slopes of the St. 
Gotthard group of moun- 
tains into Lake Maggiore 
and on into the Po. The 
Inn River flows down the 
Engadine Valley of east- 
ern Switzerland to meet 
the Danube. The Reuss, a 
leading tributary of the 
Aare, also rises in the St, 
Gotthard region. 

Transportation routes 
have followed the long 
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INDUSTRY IN FACTORIES AND HOMES 



The People 
and Their 
Government 


river valleys for centuries. 
The chief rail line from 
Italy into Switzerland 
climbs up the Ticino Val- 
ley to the great St. Gotth- 
ard Tunnel, then drops 
down to the plateau 
through the Reuss Valley. 
Another railway from the 
Po basin passes through 
the Simplon Tunnel to the 
upper Rhone Valley. (The 
lowest and most usable 
Alpine pass is the Bren- 
ner, between Italy and 
Austria, but it is not in 
Switzerland.) The east- 
west valleys of the Rhine 
and the Rhone permit 


travel through the heart of the Alps Cable railways 
(“funiculars”) haul visitors up some peaks. 

In the Alps, hard-working peasants make a living 
by farming and dairying; but the touiist business and 
hydroelectric power production from the tumbling 
streams are the chief sources of wealth. The only 
manufacturing consists of home industiies and textile 
plants in the northeast The best-knomi towns of the 
region are resorts beside the lakes or in the northern 
Alpine valleys. These include Lausanne, Montreux, 
Interlaken, Luzern (Lucerne), and Glarus The best- 
known winter sports centei-s in the eastern Alps are 
Davos Platz and St Aloiitz. Local no and Lugano are 
the largest resorts beside the southeastern lakes. 

Industry and Commerce 

The Swdss must buy from other countries their coal 
and oil, most of the raw materials for manufacturing, 
and half or more of such foods as wheat and sugar. 



They can manufacture rayon fiber, but other fibers 
must be imported. They bring in bauxite for their 
aluminum factories, raw chemicals for the chemical 
and pharmaceutical plants, and semifinished iron and 
steel for their machine works. Their only important 
home resources aie timber, milk, hides, and skins for 
the cheese, milk chocolate, shoe and leather goods fac- 
tories, and home-grown fiuits and vegetables for a few 
canneries and wineries. 

To pay for their imports, the Swiss export their fine 
manufactured goods Thousands of skilled workers 
and hydroelectric power from the mountain rivers are 
the most important factors in Switzerland’s ability 
to produce the goods. Money spent by tourists, rail- 
way earnings, and interest on the foreign investments 
of Swiss citizens and companies also add to their in- 
come from foieign sources. 


The Swiss have created a pros- 
perous, unified, and influential 
nation, in spite of the fact that 
the population is made up 
of three different peoples 
— Germans, French, and 
Italians. They speak the 
three languages of their 
ancestral homelands and a 
fourth dialect, Romansh. 
Some three-fifths of the 
people are Protestant 
and two-fifths are Roman 
Catholic. 

More than 70 per cent 
of the Swiss use the Ger- 
man language. The wide 
“gate” to the Swiss pla- 
teau on the northeast has 
made travel from Ger- 
many easy. Teutonic peo- 
ples have been moving into 



factory melted chocolate pours from the 
oil a mSv.^ » workman at the right has placed 

2 Skilleil'^afli.* candy hardens on the table at the left- 

factory 3 “ssemble timepieces in a large Geneva 

SwiL pretty girls are workmg at home, stitching the 

owiss embroidery that is famous throughout the world. 
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Switzerland since before the dawn of history. 
French, spoken by 20 per cent of the people, 
is the language of the Jura Mountains and 
the area around Lake Geneva and the lower 
Rhone Valley. The Italian-speaking 6 per 
cent live near the Italian border. The 1.7 per 
cent who speak Romansh, a dialect based on 
Latin, dwell in the eastern Alps. 

The country has remained unified despite 
foreign minorities and influences because the 
people have given their first loyalty to Switz- 
erland. Complete religious liberty has 
brought religious peace. Their command 
of the languages of their neighbors has served 
the Swiss well in foreign trade and the tour- 
ist business. The schools emphasize lan- 
guages, and many people speak English. 

Elementary education is compulsory, and 
iiteracy is almost unknown. The schools 
specialize in vocational training. They offer 
courses in industrial trades, hotel work, agri- 
culture, stock raising, and railway w'ork. 
Of the seven universities, the one at Basel, 
founded in 1460, is the oldest. Others are 
in Zurich, Bern, Geneva, Lausanne, Fri- 
bourg, and Neuchatel. 

Republican Form of Government 

Switzerland is the oldest republic of mod- 
em times. It has a federal form of govern- 
ment like that of the United States. Twenty- 
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States. Citizens vote upon amendments to the 
constitution and certain other federal laws, and 
may petition for the passage of desired laws (ref- 
erendum and initiative). In the cantons of Ap- 
penzell, Glarus, and Unterwalden, the citizens 
meet in open-air assemblies, called the Lands- 
gemeinden, to pass laws and elect administrators. 

The federal government owns most of the rail- 
ways, bus lines, and air lines, as well as the postal, 
telegraph, and telephone services. The cantons 
operate schools and roads with federal aid. 


is an example of direct 

to ® , “zmnd town meeting. Each year the citizens gather in the open 
"ihow^fS elect officials. Below, we see men voting bv a 

““w of hands.” The sword held by one man is a token of citizenship. 

cantons make up the Swiss confederation. The 
divided into districts and communes, 
he cantons, like American states, retain control 
local affairs and have their own legislative, judi- 
'^ly, and administrative bodies. The federal gov- 
■ninent handles matters dealing with the country as 
ii’Qole. It has a parliament, a federal council, a 
^sident, and a supreme court. The president ^ 
i the seven members of the council. His 

p office is only a year and he has much less 
imtive pow'er than the president of the Umted 


History of 
the Swiss 


People lived in Switzerland long 
before the dawn of history. The 
Lake Dwellers made their homes 
around its lakes, particularly Lake Neuchatel, 
during the New Stone Age. They lived by fishing, 
primitive fanning, and stock raising. They built their 
houses on wooden platforms over the water to protect 
themselves from attacks by less civilized tribes of 
hunters. Relics dug from the lake bottom show that 
they could w’eave cloth and make implements of pot- 
tery, stone, copper, and, later, iron (see Man). 

At the beginning of history, the Helvetians lived in 
the western part of Switzerland, and the Rhaetians 
controlled the eastern mountains. The Romans 
conquered the territory in the first century b.c., 
and it remained a part of the empire for four cen- 
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THE CASTLE OF CHILLON ON LAKE GENEVA 



The stately castle, celebrated in Lord Byron’s ‘Prisoner of Chillon’, 
stands on a rocky point at the eastern end of the lake near Montreuz. 
It IS one of the attractions that draw tourists to this lovely shore. 


tunes. Then warlike Teutonic tribes overran the 
western Roman Empire, and Switzerland was invaded 
by the Allemani and the Burgundians. Both of these 
peoples were conqueied by the Franks, who introduced 
Chiistianity. The region was taken into the Holy Ro- 
man Empire in the 11th century. At that time it was 
made up of petty states and city states. 

Thiee states, the foiest cantons of Uri, Schwyz, and 
Untenvalden, joined in 1291 to defend their rugged 
land against Rudolph 
of Hapsbuig, wdio 
dominated the em- 
pire. The “Perpetual 
League” they formed 
was the core around 
which the Swiss na- 
tion grew. Peasant 
soldiers defended 
their mountain pass- 
es with such feroc- 
ity that the armored 
knights of the Haps- 
burgs were thrown 
back. Famous battles 
included Morgarten 
in 1315, Sempach in 
1386, and Nafels in 
1388. Celebrated na- 
tional heroes of the 
era were William Tell 
and Arnold von Win- 


kelried (see Tell; Winkelried). The Swiss pike- 
men became so famous that for 200 years they 
were the most sought-after mercenary soldiers 
on the continent. More cantons joined the 
league and they maintained their liberty against 
the Austrians. 

Meanwhile the Swiss played an important 
role in the Reformation. Zwingli preached in 
Zurich and led the Pi otestants m a religious civil 
war. Calvin taught in Geneva and welcomed 
John Knox and other refugees from persecution 
(see Zw’ingli, Calvm; Knox). 

The French Revolution stirred reaction 
against the aristocrats who ruled various Swiss 
cantons. In 1798 the French occupied Switzer- 
land and founded the Helvetic Republic. Its 
life was brief, for in 1803 Napoleon restored the 
confederation. 

After Napoleon’s downfall, the Congress of 
Vienna guaranteed perpetual neutrality to 
Switzerland as a buffer state. Switzerland has 
never since been invaded. The Great Powers 
have respected the ability of the Swiss to defend 
their land; and each neighbor has wished to be 
sure that no other power held Switzerland’s 
strategic position. 

STOtzerland has gained the respect of the 
world as a peaceful and tolerant nation. It has 
welcomed refugees from war and persecution, 
and its people have led world humanitarian and 
peace movements. A Swiss, Henri Dunant, founded 
the Red Cross, whose international headquarters are in 
Geneva (see Red Cross Societies). The League of Na- 
tions had its offices in Geneva, and many interna- 
tional conferences have taken place in Switzerland. 

The nation’s long, peaceful relations with other 
lands have contributed to its prosperity. Since it 
lacks a seaport, it must receive raw materials and 
ship goods through neighboring territories. It 
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also needs friendly people as suppliers and customers 
for its industries. 

World Wars I and II 

During the two World Wars, Switzerland main- 
tained its neutrality. When war broke out in 1939, 
the Swiss mobilized their citizen army. In the fol- 
lowing year, after threats of German aggression, 
work was started on a project which turned the entire 
Alpine region into a vast fortress. A ring of self- 
sustaining forts was constructed by tuimeling into 
the living rock of the mountains, and ammunition, 
gasoline, and oil were stored in dumps similarly cut 
in the rock. The lower valleys to the north and west 
were defended by less elaborate installations. The 
purpose of all the Swiss defenses was to delay and 
make as costly as possible the conquest of the little 
country by an aggressor nation. 

Throughout the war, Svdss diplomats acted as inter- 
mediaries betw'een hostile nations. They carried on 
exchanges of prisoners, located missing persons in war 
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V. Resources and industries 

A. Agriculture S-474-5, 479, picture S-476: cheese 
C-207, S-475; co-operative A-70 

B. Water power S-476, picture S-477 

C. Manufacturing S-476, 478, 479, 480, list S-475: 
toys, picture D-1226; watches and clocks, W-57, 
S-478; Zurich Z-366 

0. Tourist industry S-476-7 

VI. Trade and transportation S-476, 477, 479-80, 481: 
exports and imports, see in Fact-Index Trade, 
table; per capita foreign trade, table 1-192 

VII. Principal cities S-479, 480, list S-475: Bern B-132, 
picture S-482; Geneva G-35-6; Zurich Z-366 

111. Education and the arts S-481, B-132, G-36, Z-366 
lx. Government and religion S-480, 481, D-66, 1-149 
X. World humanitarian and peace movements S-482: 
Ked Cross founded (1864) R-87: arbitration of 
‘Alabama’ claims (1871) A-129; League of Nations 
established (1920) L-142; Lausanne Treaties (Fact- 
Index); United Nations U-242, L-142, G-35-6 

HISTORY 

•• lake dwellers M-66, S-144, L-87, pictures M-68, 
S-144a 

II. "Perpetual League" (l29l) S-482: legend of Wil- 
liam Tell T-55-6 


zones, and performed many other services. Finally 
the negotiations between Japan and the Allies, w'hich 
ended the xvar, passed through their foreign office. 

The Swiss opened their doors to persecuted civilian 
refugees and brought in thousands of children from 
bomb-scarred countries for a season of quiet and good 
food. Their industrialists continued to carry on a 
limited trade with people in both Allied and Axis 
countries, in accordance with special treaties. 

The end of the war in 1945 found Switzerland an 
island of comparative peace and plenty in a shattered 
continent. Once more its hotels and winter sports re- 
sorts were crow'ded with travelers. The Swiss adopted 
a ten-year plan for constructing new hydroelectric 
projects and expanded their manufacturing and for- 
eign trade. They did not join the United Nations, 
believing that membership obligations would be 
inconsistent with permanent neutrality. Swiss repre- 
sentatives served on the Neutral Nations Repa- 
triation Commission for Korean war prisoners in 1953. 


STUDY OF SWITZERLAND 

III. Battles of Morgarten (1315), Sempach (l386), and 
Nafels (1388) S-482: Arnold von Winkelried W-156 

IV. Defeat of Charles of Burgundy (1746-47) C-195 

V. Swiss leaders in the Reformation R-92: Calvin 
C-49; Zwingli Z-366 

VI. Napoleonic Wors: Helvetic Republic (Fact-Index); 
Congress of Vienna guarantees neutrality S-482 

VII. Bern becomes Swiss capital (1848) B-132 

VIII. Neutrality in two World Wars S-483 
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SWORD 

Sword. That “most romantic of -weapons,” the 
sword, has been the symbol of war, the badge of 
honor and courage among fighting men, since the 
days when bronze and iron were first hammered into 
blades. The right to carry a sword has almost always 


been a mark of rank; and today, when most of its 
usefulness has departed, it remains part of the dress 
uniform of army and na-v^y officers the world over. 

In the days of chivalry knighthood was conferred 
by the fiat of the sw'ord laid on the young warrior’s 
shoulder; in many lands kissing the ruler’s sword 
was a token of homage; oaths taken by a soldier on 


his sword were rigidly binding; when a general sur- 
rendered his sword, he admitted complete defeat; 
and to have his sword broken by his superior 
officer was the worst degradation that could come 
to the disloyal or cowardly soldier. These and many 
other sword ceremonies reap- 
pear constantly in history, 
while all mythologies and 
folklore contain tales of 
magic swords, hke King 
Arthur’s “Excalibur.” 

In modern warfare, the 
work of the sword, and of 
its smaller brother, the dag- 
ger, and of its cousin, the 
spear or lance, is mostly 
done by the bayonet fast- 
ened to the rifle muzzle, or 
carried in a scabbard at the 
belt. But for many centu- 
ries before the invention of 
firearms, the sword in one 
or another of its many 
forms was the principal 
weapon of the fighting man. 

The sword’s ancestor was 
probably the 'stone dagger 
of the cave man. Among 
the earliest historical blades 
are the leaf-shaped arm of 
the Greelcs and the long thin 
Assyrian sword. As nations 
progressed in the military 
arts, they usually shifted 
from the chopping swords 
to the sharp-pointed thrust- 
ing weapons. Thus the 
short sword of the Roman 
legionary defeated the hea-vy 
blunt-ended sword of the 
northern barbarians, and it 
was literally “at the point 
of the sword” that the 
Mohammedans, who carried 
curving scimitars and 
yataghans which could only 
be used for slashing, were 
kept out of Europe. 

The hea-vy two-handed 
sword of the Middle Ages 
was abandoned as soon as 
the invention of firearms 
, . , , destroyed the usefulness of 

s e ds and armor. In its place grew up the saber, 
e rapier, and the smallsword, and -with these lighter 
Dlades swordsmanship became a fine art. During the 
and 18th centuries in Europe, it became the 
cus om for all men, even cmlians, to carry swords, 
nn quarrels were usually settled on the spot -with 
cold steel. In the reign of Louis XIII in France 


SWORDS OF MAN-JT NATIONS AND MANY AGES 



numbers 1 to 10 show the development of the sword from the most ancient known examples to 
the first World War; numbers 11 to 20 are modern weapons of various nations. 1. Sword of the 
Bronze Age. 2 Greek. 3. Roman. 4 Norman (about 1056) 5 Crusader’s. 6. Two-handed 

ISth century. 7. Rapier, 16th century. 8 Basket-hilted Ferrara, 17th century. 9 French cavl 
airy saber, about 1800 10 English cavalry, 1914 11. Dagger from Mahratta. 12 Gurkha 

“kukri.” 13 Indian “talwar.” 14 Indo-Persian scimitar. IS Sudanese sword and scabbard 
16 . Sword from Timor (in the Malay Archipelago). 17 Central American “machete.” 18 Malav 
“kris.” 19. Japanese sword and scabbard. 20. Fencing foil. ' 
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dueling became such a rage that fencing masteis their prey to attack a whale or a giant sauid toward 
were everywhere in great demand and highly honored, which they seem to feel an unrea^oSng f^ocity In 
Eaiher duels were fought with sword in one hand and these combats they are usually yictofous 
agger m the other for parr^ng Later a cloak took Swordfish frequently assaU boats and ships prob- 

S lhe “lend® neS£ Tl>=y easily n^ee 

pointed rapier even , vanquished gladiators of the sea 

this protection was f ' v - jr - - - , 

abandoned. 

The saber, either 
straight or curved, was 
always the special wea- 
pon of the cavalrjnnan, 
and it survives today in 
some armies. The short 
cutlass was the arm of 
the sailor. 

Various races and 
peoples have had spe- 
cial swords and daggers 
associated with their 
names throughout his- 
tory. Thus we hear of 
the curved tulwar of 
the Persians, the sickle- 
shaped kuM of the 
Indian Gurkhas, the 
Malay kris with its 
miggling blade, the del- 
icate katana of the Jap- 
anese, the heavy-pointed 
machete of tropical 
America, the deadly 
holo of the Fihpinos, 
the bowie knife of early 
frontier days, and scores 
of other members of the 
®'''ord family. Sword 
making used to be one 
of the most honorable 

hades. The cities of Damascus, and of Toledo _ 

Spain, formerly owed much of their reputation to 
he skill of their swordsmiths. 

oWORDFiSH AND Sailfish. A champion duelist 
®nd bullying swashbuckler of the open seas is the 
oge swift swordfish, whose rapier-hke snout is 
always ready as a weapon of attack or defense. Like 
an msolent soldier of fortune this bold fish roams the 
seas far and wide. He infests the Mediterranean, and 
h^els widely in both the Pacific and Atlantic. 

The swordfish is shaped like a mackerel. He grows 
som 4 to 15 feet long, weighs from 150 to 800 pounds, 
and fears nothing that swdms or floats. His “sword,” 
sometimes three feet long, is formed by the prolonged 
snd toughened bone of the upper jaw, which is some- 
^ at flattened and has an exceedingly sharp point, 
wordfish swoop upon a school of menhaden, her- 
_S) or mackerel, stabbing and cutting up in a few 
l^mutes an incredible number of these fish, which 
t^en proceed to eat. But they gladly turn from 
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The sharp stout beak of the Swordfish, which may be as long as three 
feet, can pierce the planking of any ordinary small craft. This makes 
the sport of catctdng Swordfish, whether by rod and reel or by harpoon, 
thrilling and hazardous. 


They easily pierce 
the light canoes of the 
Pacific island natives, 
and even the heavier 
ships of the professional 
swordfish-hunters, often 
wounding persons in the 
boats. Attacks by these 
monsters even on larger 
ocean-going vessels 
have been so common in 
the past as to be recog- 
nized in law as among 
the “perils of the sea.” 
An English jurist once 
described in court the 
power of their attack 
as “equal to the accum- 
ulated force of 15 dou- 
ble-handed hammers!” 
They shoot themselves 
through the water with 
such speed that they 
have been known to 
drive their sharp wea- 
pons clear through the 
copper sheathing, oak 
planks, and timbers of 
a ship to a depth of ten 
inches. In a museum in 
London is preserved a 
section of ship-planking 
a foot square which in- 
closes the broken ends 
of three “swmrds” of 
these fish, driven in 


m 


during a joint attack on a vessel. Swordfish are much 
sought as food. Several thousand are taken every 
year off the New England and California coasts. 

Another beaked monster of the sea is the sailfish, 
a near relative of the swordfish, although it is placed 
in the separate family,7sifop/!or^ae.This fish is named 
from his sail — a huge, spotted dorsal fin, which can 
be raised or lowered along the back at will. IVhat a 
sight it is to see this great fellow, from six to eight 
feet long, leaping far into the air, again and again, 
as if he were made of steel springs! These inhabitants 
of semi-tropical seas are very rapid swimmers. Often 
they may be seen among smaller fish along reefs, 
furiously lashing their long, bony beak about, dis- 
abling and then feasting on their unfortunate victims. 
The swordfish and sailfish give hours of thrilling 
sport and battle to the skilled anglers who hunt 
these big monsters with the rod and reel. The scien- 
tific name of the swordfish is Xiphias gladius; of the 
common Atlantic sailfish, Isliophorus americanus. 
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THE SYCAMORE, 


Sycamore. One of the largest and most luxu- 
riant of forest trees is the sycamore, or buttonwood, 
names by which the species of plane tree native to the 
United States is commonly called. It is found along 
banks of streams and in rich bottomlands through- 
out the country but is most abundant and attains 
its largest size in 
the valleys of the 
lower Ohio and 
Mississippi rivers. 

The sycamore is 
a rugged handsome 
tree, from 70 to 120 
feet high, with occa- 
sional giants 150 
feet high. It is often 
divided near the 
ground into several 
secondary trunks, 
with spreading 
limbs at the top 
which form an irreg- 
ular open head. The 
old bark flakes off 
in irregular brown- 
ish sheets, exposing 
the smooth green- 
ish white new bark 
in mottled patches 
beneath. In the win- 
ter especially the 
ghostly white of 
the trunk and limbs 
gives the tree a 
weird and striking 
aspect. The flaking off of the bark is explained by the 
fact that the bark tissue is rigid and incapable of 
expanding with the tree’s growth, as does the bark 
of other trees. 

The broad leaves of the sycamore are bright yellow- 
green above and paler below. The fruit is a round 
buttonhke ball of fluff which swings in the wind on 
its long stem through most of the winter. The beau- 
tifully grained reddish-brown wood is used for the in- 
terior trimmings of houses, for furniture and desk 
trimmings, and for cigar boxes. 

The oiiental plane tree is a native of Greece and 
western Asia. It was a favorite shade tree of the 
ancient Greeks and Romans and was introduced by 
the latter into southwestern Europe. 

The scientific name of the sycamore is Platanus oc- 
cidenlalis. The bark is reddish brown on the lower 
part of the tree and smooth and light gray above. The 
wood is heavy, weak, and difficult to split. The leaves 
are alternate, 4 to 9 inches long, and 3- to 5-lobed. 
The petioles are long and abruptly enlarged at the 
base; they enclose the buds. The fruit is a brown ball 
an inch in diameter. 

Sydney, Australia. Australia’s greatest city 
is Sj'dney, on the east coast, the capital of New South 
Wales. The city lies on both sides of a magnificent 


WITH LEAVES AND “BUTTONS’ 





The plane trees, of which the sycamore is the American species, get their 
naine from the Latm word wWch means flat or broad. The sycamore thnves 
best m the nch alluvial soil of the nver valleys in the Central Western states 


harbor foimed by an old river valley. Long ragged 
peninsulas jut out from the shore. Because the north 
shore is steep, the city spiead first over the flatter 
land to the south, and this area is still the business 
and industrial section. The hilly north shore is now 
lined with attractive residential suburbs. 

One of the world’s 
greatest bridges, 
Sydney Harbor 
Bridge, links the 
north and south 
shores. The length 
of the main span is 
1,650 feet, and the 
bridge is wide 
enough (160 feet) 
for SIX lanes of auto 
traffic, two rail, and 
two trolley tracks.^ 
On Cockatoo Island 
in the harbor is a 
naval shipbuilding 
and repair base with 
a huge dry dock. 

Sydney has many 
imposing buildings. 
Especially fine are 
those of the Univer- 
sity of Sydney. 
Along the north 
shore, houses with 
red-tiled roofs dot 
the wooded hillsides 
down to the water’s 
edge. The climate 
is warrn throughout the year. On weekends, people 
sail their pleasure craft in the island-studded harbor 
or flock to Pacific Ocean beaches for surf riding, 
bathing, or swimming. A great fleet of ferryboats 
carries people to the beaches and to various points in 
the harbor. 

Wool is the principal product shipped from Sydney, 
and the world price of wool is determined laigely in 
its Royal Exchange, where more than a million bales 
are auctioned each year. Sydney’s factories, run by 
coal from mines nearby, produce a good share of the 
country’s manufactures. 

, James Cook sighted Sj’dney’s harbor in 

770 and named it Port Jackson, a name it still bears 
today. In January 1788 Capt. Arthur Phillip arrived 
m Australia with 11 ships carrying convicts from 
Britain. He landed first at Botany Bay and explored 
the coast northward. On January 26 he moved the 
colony to the south shore of Port Jackson. He named 
Cove, in honor of Lord Sydney, 
e British home secretary. Even before the trans- 
portation of convicts ended, in 1851, free settlers be- 
gan 0 pour into Sydney. The city was the seat of the 
fom Commonwealth of Australia from 

lyui to 1927, when parliament was moved to Can- 
berra. Population (1947 census), 1,484,434. 
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Syracuse, NY. Once known as “The Landing,” a 
small trading post at the marshy southern tip of Lake 
Onondaga, Syracuse has become the fourth largest 
city in the state. A central geographic position in up- 
state New York; excellent water, rail, and highway 
transportation; and ready access to raw materials and 
to a surrounding area of rich dairy and other farms — 
all contribute to the city’s present importance. 

One of the city’s earliest manufactures was salt. The 
salt springs on its site were known to the Indians and 
early settlers. Later, because of salt production, Syra- 
cuse was called the “salt cellar of the nation.” The 
city no longer makes table salt but uses its salt and 
native limestone to manufacture chemicals. 

Syracuse now produces many kinds of goods for 
modem living. The city is one of the largest manufac- 
turers of air-conditioning equipment and in its labora- 
tories penicillin and many other drugs are produced. 
Other large industries include the assembly of auto- 
mobiles and the making of washing machines, traffic 
signals, cans, and office equipment. Just outside the 
city is a new “Electronics Park” where electrical 
equipment research and manufacturing are carried on. 

The city has a modem business district, fine resi- 
dential areas, many scenic parks, and an excellent 
Museum of Fine Arts. It is the seat of Syracuse Uni- 
versity, with its affiliated New York School of For- 
estry; and of Le Moyne College, named for the Jesuit 
priest who discovered the salt springs in the 1600’s. 
The New York State Fair is held at Syracuse yearly. 

In the 1700’s the site of Syracuse was the capital of 
the Iroquois Confederacy. Representatives of the 
Six Nations met here to talk over tribal affairs. 
Syracuse was chartered as a city in 1847. It was 
named for the Greek city in Sicily. The Erie Canal 
passed through Syracuse after completion in 1825. 
Today Erie Boulevard runs over the old canal bed. 
The city is coimected with the New York State Barge 
Canal by way of Lake Onondaga near by. Syracuse 
bas the mayor-council form of government. Popula- 
tion (1950 census), 220,583. 


A CITY HOME IN DAMASCUS 



Syrian uses his courtyard for a living 
'ammer months. High walls surround it, casting cool shad 
OW8. At night this court is lighted by electricity. 


A VILLAGE IN NORTHERN SYRIA 



The hlindfolded donkey turns the stone wheel which grinds 
grain. The “beehive” huts have thick walls of sun-baked mud 
which help keep out summer heat and winter wind. 


Syria and Lebanon. From earliest history, the 
Syrian region has been a crossroads for trade and war. 
People from everywhere met in this little region at the 
northeast “comer” of the Mediterranean Sea. Ships 
came from Egypt, Greece, and Rome. Caravans came 
from the east, bringing goods from Mesopotamia, 
Persia, India, and even China. Inventions, literature, 
and new religions were brought here, then spread 
through Asia, North Africa, and Europe. 

Through the centuries, conquering armies swept 
over the region from every side. The ancient Greeks 
named the land Syria for one of the conquerors, the 
Ass3Tians. In the Middle Ages, Italian shipmasters 
called the region the Levant. To them it was the 
levante (“place of rising”) of the sun. Today most of 
it is governed by the Republic of Syria. The Repub- 
lic of Lebanon governs some of the coast. The area 
of Syria is estimated from 66,000 to 72,000 square 
miles; population (1949 est.), 3,135,000. The area of 
Lebanon is estimated from 3,475 to about 4,000 square 
miles; population (1946 census), 1,165,200. 

Natural Features of the Levant 

The east portion of Syria is in the northernmost 
part of the Arabian Desert. On the north and west 
edges of the desert lies a belt of land called the Fertile 
Crescent (for map, see Egypt, Ancient). East Syria 
contains a part of this important strip. 

Syria’s coastal plain is hemmed in by the Lebanon 
Mountains which reach heights of 10,000 feet. A few 
miles east of this range stands the equally lofty Anti- 
Lebanon chain. Between these two ranges lies a long, 
narrow valley. Through it the Nahr el Asi (the an- 
cient Orontes River) flows northward into Turkey, 
then west to the Mediterranean. The Litani (ancient 
Leontes) flows south, then tiums abraptly westward 
to the sea. In the extreme south, melted snow drains 
from Mount Herraon into the Jordan River of Pales- 
tine. Across northeastern Syria the Euphrates River 
crosses the Fertile Crescent to Iraq. 
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BOYS LEARN THE ART OF 



The climate is sub-tropical. Rain is abundant only 
along the coast and falls chiefly in winter. But the 
inland valley and the eastern slope of the Anti- 
Lebanon range are studded with irrigated gardens. 
Melting snows from the high mountains feed rivers 
through the long, hot, rainless sununers. 

The capital of Syria is Damascus, one of the oldest 
cities in the world (see Damascus). It lies in the east 
at the desert’s edge. The Barada River waters the 
beautiful countryside around the city. At the north 
end of the inland valley stands Aleppo (Alep), a 
commercial center of great antiquity. Farther south 
are Hama and Homs, sur- 
rounded by fruitful oases. 

Lebanon has the better sea- 
ports at Beirut, the cap- 
ital, and at Tripoli. Tripoli 
receives one fork of the oil 
pipeline from Iraq. Sidon 
is the terminus of the line 
from Saudi Arabia. Syria’s 
only seaport is Latakia. 

The people of the Levant 
states are mainly Semites 
and practically all speak Ara- 
bic. But they adhere to 
several religions, and reli- 
gious feuds prevent unity. In 
Lebanon the majority belong 
to a Christian sect called 
Maronites. They accept the 
jurisdiction of the pope but 
have many special observ- 
ances. They are hated by 
the Druses, fanatical Mos- 
lems who live in the uplands 
of southeastern Syria (called 
the Jebel Druse, meaning 
“Druse Mountain”). The 
warlike Druses in turn often fight with the Moslems 
of Syria. In general the Maronites surpass the Mos- 
lems in education and in their standard of living. 
Beirut is the home of a noted American University. 

The Levant states have few mineials and little 
manufacturing. Most of the people live by farming 
and grazing livestock. The main crops are wheat and 
barley. Olive trees grow almost everywhere; raisin 
grapes grow around Damascus; and apricots, bananas, 
figs, and citrus fruits thrive along the coast. Licorice 
grows wild in the hills. Tobacco grown in Syria but 
cured in Lebanon is called Latakia. It is prized by 
American manufacturers. At the edge of the desert 
nomad Arabs pasture sheep and goats, camels and 
donkeys. Pine is fairly abundant, but the famous 
cedars of Lebanon suivive in only a few groves. 

A modem highway, following the ancient caravan 
trail along the Euphrates, links Aleppo with Baghdad 
in Iraq. During the second "World War the British 
built a railway from Tripoli to Haifa in Palestine, the 
last link in the line between Turkey and Egypt. 
Several aii lines pass through Syria. 
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These young apprentices are cutting out bits of mother- 
of-pearl and setting them into carved wood. The cabinet 
maker keeps a watchful eye on them. 


The Phoenicians developed cities on the coast of 
Syria before 2000 b.c. By 1000 b.c. they were carry- 
ing on a thriving seaborne commerce from Tyre and 
Sidon (see Phoenicians). Later the land was conquered 
successively by the Babylonians, the Persians, and 
Alexander the Great. One of Alexander’s generals, 
Seleucus, became king of Syria. The Seleucid dynasty 
lasted until Syria became a province of Rome in 64 b.c. 

Under Roman rule, Syria flourished and Christian- 
ity spread. When the Roman empire was divided, 
Syria was part of the Byzantine Empire. In the 7th 
century the Saracens (Arabs) appeared. Mohamme- 
danism displaced Christian- 
ity and the Arabic language 
gradually supplanted Arama- 
ic, the ancient Syrian tongue. 
In the 11th century Syria fell 
to the Seljuk Turks and re- 
mained under Turkish rule 
until the first World War (see 
Tuikey). 

In 1922 the League of Na- 
tions granted France man- 
dates over Syria and Leban- 
on. Lebanon at first wel- 
comed French rule; but year 
after year the Moslems in 
Syria revolted. In 1925 the 
French shelled Damascus to 
quell a great Druse rebellion. 
In 1936 France promised to 
end the mandate in three 
years; but when the second 
World War broke out inde- 
pendence was deferred. In 
1939 France ceded to Turkey 
the Sanjak Alexandretta, a 
coastal area bordeiing on 
Turkey. After France fell in 
1941, Biitish and Free French troops occupied the 
Levant. Riots broke out in 1945 when France landed 
moie troops. Syua and Lebanon protested to the 
United Nations; France and Britain withdiew. Greedy 
laiidowneis and other privileged classes, however, 
balked Syria’s progress. In 1951-52 army officers 
seized the inept government and began land and so- 
cial reforms. Progress was slow, and in 1954 the 
army rebels ousted their own leader and reinstated 
a civilian government. 

S'V^RINGA (^-ring'ga). In popular usage this name 
IS applied to a hardy flowering shrub often seen in 
gardens, also known as the false syringa or mock- 
orange (Philadelphus coronarius). It is a native of 
western Asia and perhaps of some parts of southern 
Europe. It grows as a spreading bush from two to 
ten feet high with smooth ovate leaves and cream- 
colored fragrant flowers, somewhat resembling orange 
blossoms and growing in clusters. It is the official 
s a e flower of Idaho, The name syringa is also 
given to a genus of Old World shrubs of the olive 
family to which the lilac belongs. 
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EDITOR’S NOTE 


E very user of Compton’s Pictured Encyclopedia should form the habit 
oi first turning to the Fact-Index section at the end of each volume 
when in search of specific information. This index is a miniature work 
of reference in itself and will often give you directly the facts, dates, or defini- 
tions you seek. Even when you want full treatment of a subject, you will 
usually save time by finding in the index the exact page numbers for the 
desired material. 

All page numbers are preceded by a letter of the alphabet, as A-23. The 
letter indicates the volume. If two or three page numbers are given for the 
topic you are seeking, the first indicates the more general and important 
treatment; the second and third point to additional information on other 
pages. Where necessary, subheadings follow the entry and tell you by guide 
words or phrases where the various aspects of the subject are treated. 

The arrangement of subheadings is alphabetical, except in major historical 
entries. In these the chronological order is followed. 

The pictures illustrating a specific subject are indicated by the word 
picture or color picture followed by a volume indicator and a page number. 
A picture reference is frequently intended to call attention to details in 
the text under the illustration as well as to the illustration itself. This 
picture-text, therefore, should always be carefully read. The pictures are 
usually on the same page as the text to which you are also referred; some- 
times they are found in a different but related article which will add in- 
terest and information. 

The pronunciations given arc those preferred by the best and most 
recent authorities; alternative pronunciations are indicated where usage 
is divided. 

In recent years hundreds of foreign geographical names have been 
changed, cither officially or by custom. Both old and new names are given 
at the appropriate places in the alphabet. 

Populations are those of the latest census or an official estimate when 
available if no census has been taken since World War II. Distances 
between points are map or air distances, not distances by railroad. 
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Our letter S has gone through many changes, because the peoples who devel- 
oped alphabetic writing invented signs for several combinations of the ‘s’ sound 
with other sounds. This variety of signs caused much confusion before our letter 
‘s’ became firmly established. 

The confusion started soon after 2000 b.c., u’hen a Semitic people called the 
Seirites adopted several pictures from Eg^'ptian writing for use as alphabetic 
signs. The first picture (i) meant ‘dunes’ or ‘desert’ to the Egyptians; but the 
Seirites used it as a sign for the sound of ‘s’ or ‘sh’, because to them the sign 
looked like a shin or camel's tooth. Their crude sign ( 2 ) passed into the later 
Canaanite-Phoenician alphabet ss’ith the cun’es sharpened into angles (3). 

The Seirites also developed another sign for ‘s’ from an Egyptian fish (4) be- 
cause of their word samekh orsemket for ‘fish’. The Canaanite-Phoenician script 
changed the Seirite picture of a fish (5) into something more like fishbones (6), or 
a trellis for grapevines. All Semitic languages gave these two signs names some- 
what like the Hebrew term shin for the tooth sign, and snmehh for fishbones. 

When the Greeks learned writing from the Phoenicians, they used the shin 
sign for ‘s’, but turned it sidewise (7). Later they made it more gracefully (8). 
But though they took their ‘s' sign from shin, they named the sign sigma, from 
samekh. The actual sign for samekh meanwhile became the forerunner of our 
‘x’, as told in the Fact-Index article on X. 

■When the Romans learned to write in Greek fashion, they took the Greek 
sigma but rounded it and left off the bottom stroke. This gave the Latin S (9). 
From Latin the sign for capital S came without change into English. 

The small handwritten 's' has taken many forms, but the forms used today 
come from the Greek shapes within a word (10), and at the end (ii). 


NoTE.-For the story of how alphabetic witing began and developed, see the 
articles Alphabet; Writing. 



Saadi. See {n Index Sadi 

Saale (xii'lfc) Ktver, in central Ger- 
many; flows n. 250 mi. to Elbe Riv- 
ar: map G-88 

Saaltdd (xiil'feU), old German town 
on Saale River, 60 mi. s.w. of Leip- 
ruined Sorbenburg Castle said 
whave been built by Charlemagne; 
trench defeated Pru.s.sians 1806. 

Saanen goat, a breed of Saanen Val- 
ley, .Switzerland; first imported 
into L'.s. in iflod: G-128 


f~“r) Rasin, or Saarland, valley 
Of Saar River; in French zone of oc- 
wpation, w. Germany, along Lor- 
raine boundary ; coal-mining center; 
oem alternately by Prance and Ger- 
many since 17 th century; after 
worJd War I, administered by 
j^eague of Nations until 1935 when, 
Plebi.scite, Saarland (area at 
rnat time 737 sq. mi., pop. 865,000) 
f^“"'ted with Germany; occupied 
“J’.t'-S. forces Jlay 1945; placed 
under French Military Government 
lui? 1945; frontier revi.sed June 
i.,'- making area 900 sq. mi.; pop. 

a con.stltution went into 
onect Dec. 15, 1947, providing for 
presentative government and for 
union with France ; 
parliamentary elections con- 
stJ?™ status; independent 

“"tier Western European 
nion achieved with signing of 
pacts May 5, 1955 : map E-425 
p “ F-1366— c, color picture F-133 

(^ar'Oriik-nn) , city on 
40 mi. n.e. of Metz; pop. 

Saar Basin; coal-mining 
scene of first action in 
rranco-Prussian War; heavily 
E'425^®'^ in World War II: map 


laremaa (sii're-mil). or .Snare Island, 
formerly »sel (fl'srn. largest island 
of E.stoiiia. in Baltic Sea. at ’Bouth 
of Gulf of Riga; 1046 sq. f"-; ch'Pt 
port Arensburg (Estonian Kwe®- 
saare), pop. 4478; held p®" 

1227-1561. when taken 
mark; retaken by Sweden J04u. fell 
to Russia 1721. to Germany 1917. 
^ven to Estonia aftc'- World 

War I: maps N-301, R-266 
larinen (sa'ri-nen), Kero (born 
19 0), American architect born 
Finland; came to U.S. 
citizen 1940: associated with 

father. Eliel Saarinen, in designing 
many projects including opera shell 
at Berkshire Music Center, Renox, 
Mall . and General Motors Tech- 
nical Center near Detroit, ulicn., 
also designer of modern furmtur . 

■ «, wiioi f 1873 - 1950 ). architect, 
boim Finland; father of Eero Saar^ 
new expert in city planning ; direc- 
tor Cranbrook Academj of Ar , 
Bloomfield Hills, Mich., after 192o, 
Sso head of department of architec- 

jr(«). island in Neth-Iands 
West Indies, in n.w. Reevam is 
lands; 5 sq. mi.; pop. 
land is a volcanic cone, and the 
nrincipal settlement. Bottom, lies 

Eif-bis„y"Kin';st-"S 

“.“S to's 

mi. long: map E-W9 (1854- 

Ihntler (sd-btt-ty«), 

1941) French chemist, born Carcw- 
sonne; for his hvdrogenatmn ^f or- 
ganic compounds, he s Ua^a ijj- 
ffohel pritte in chemist^- jRh 


tion commercially important in 
hardening fats. 

.Snbatlnl (sa-hii-te'ne) , Knfnel (1875- 
1950). British novelist and drama- 
tist. born Jesi. Italy: proficient in 
many language.s, preferred to write 
in English; colorful historical ro- 
mances (‘.Scaramouche’ ; ‘Captain 
Blood’: ‘The .Sea Hawk’). 

Siibaiidia. Italy, town in province of 
Littoria; pop. 5,000: picture 1-268 
Sabbatli S-1 

American Colonies A-210 
Sabbath, witch W-179 
Sabhatirnl year, in ancient Hebrew' 
law. every seventh year during 
which fields were to lie fallow. 
Term now applied to a year’s va- 
cation awarded to teachers after 
six years of service. 

Sa'ber S-485, F-52, pictures F-51, 

,S-484 

.Saber-toothed tiger S-1-2, P-406C, 

pictures S-1, P-406« 

Sabiaiis. religious .sect in Iraq 1-225 
Sublii. Florence Kena (1871—53), anat- 
omist. born Central City, Colo.: 
professor of histology, Johns Hop- 
kins University 1917-23: member 
Rockefeller Institute for Medical 
Research 192.5-38; member emer- 
itus after 1938: first woman elected 
to National Academy of Science. 
Sabine (sd-ben’) Cross-Roads, place 
3 mi. s.e. of Jlansfield, La., where 
Confederate.s defeated Federal 
forces and stopped Red River ex- 
pedition, April 8, 1864. 

Sabine Lake, expansion of Sabine 
River in Texas 5 mi. above 
Gulf of Mexico; forms part of 
boundary between Texas and 
Louisiana: 18 mi. long. 9 mi. wide: 
B-89, maps L-333, T-91 
Sabine River, a stream flowing 400 
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mi. to Gulf of Mexico, forming 
part of boundary between Texas 
and Louisiana, maps L-333, T-78, 
90-1, U-279 

Sabines (sd'bins:'), ancient tribe which 
lived northeast of Rome and be- 
came merged with Romans. Ac- 
cording to legend, Romulus and his 
followers, wanting wives, seized the 
Sabine women at a festival; when 
Sabine warriors tried to free them, 
the women rushed between the two 
forces imploring them not to fight; 
story often painted by artists 
origin of tribe R-180 
Sable, in heraldry H-341 
Sable, Caiie, Fla., southernmost point 
of U. S. mainland, maps U-253, 
F-159, table U-246 
Everglades National Park P-164 
Sable antelope, giant, picture A-263 
Sable far M-104 

Sable Island, a narrow sandy island 
about 20 mi. long, situated in At- 
lantic Ocean about 95 mi. s.e. of 
Nova Scotia, to which it belongs; 
scene of many shipwrecks; noted 
for wild ponies: maps C-69, 73 
Sabot (sd-Zid'), name of wooden shoe 
worn by peasants in France and 
various other European countries, 
picture S-162 

Sabotage (sa-bo-tash'), any obstruc- 
tion of the processes of industry 
carried out with intent to hamper 
production. An ancient weapon of 
workers in labor disputes, though 
the term first came into general use 
about 1897. In time of war com- 
monly committed by enemy sabo- 
teurs ("fifth column” agents) to 
weaken a country's military or eco- 
nomic power. IVord derived from 
French sabot, or wooden shoe; some 
authorities say it originated when a 
French workman threw his wooden 
.shoe Into the machinery of his em- 
ployer; others say the term refers 
to the slow, clumsy movement of the 
sabot, hence meaning to work 
.slowly or carelessly 
Russian satellites R-292b 
Salira, in story of St. George and the 
Dragon S-66, D-126 
SalMirov, llfavim Znkhnrovioli (born 
1900?), Russian government offi- 
cial; a deputy premier after 1947; 
chairman of state planning commis- 
sion 1949-March 1953 and Aug. 
1953—; member of presidium of cen- 
tral committee of Soviet Commu- 
nist party after 1952; minister of 
machine building Mar.— Aug. 1953. 
Sac, Indian tribe. See in Index Sauk 
.Saengawea isci-hd-Od-wd'a') , or Saka- 
kawea (sii-l-d-ka-mtVif') , ' (Bird 
Woman) (17887-1812), Indian 
scpiaw of Shoshone tribe who acted 
as interpreter for Lewis and Clark 
Expedition ; statues in her honor in- 
clude one at Bismarck, N.D., one at 
Portland, Ore., and another on bank 
of Missouri River west of Mobridge, 
S.D.: L-177, 178, picture L-177 
Snc’charide. term used in scientific 
names of sugars, as monosaccha- 
ride or disaccharide; technical 
meaning, a carbohydrate having 
six or more carbon .atoms. 
Sacebarimeter, polariscope used in 
study of sugars L-235 
Saccliarlii (sd1c'a~rin), a coal-tar 
sweetening substance, not a sugar 
S-447 

obtained from toliml C_-371 
Sacco-Vaiizetti (stik'ko vdnt-sct to) 
case, sensational murder case In 
Massachusetts 1920—27; Nicola 
Sacco and Bartolomeo Vanzetti, 
Italian immigrants, were convicted 
of murdering a paymaster and a 
guard on April 13, 1920; verdict 
protested by many individuals of 


varied political opinions in U. S. and 
abroad on ground defendants were 
not given fair trial because of their 
radical views; motions for new trial 
failed; defendants were e.xecuted 
Aug. 23, 1927. 

Saccull'na, a crustacean parasitic 
upon crabs P-78 

Saccnlus (sakTi-hisy, of ear B-171 
Sachs (gnfcs), Hans (1494—1576), 
German shoemaker-poet and dram- 
.atist; mastersinger;ardent adherent 
of Luther (‘Shrovetide Plays') 
hero of ‘Die Meistersinger’ W-2 
leader of mastersingers N-313 
Sachs, .Tillius \on (1832—97), German 
botanist: founder of modern science 
of experimental plant physiology, 
important researche.s in influence 
of light on pl.ant assimilation 
soilless garden experiments P-308 
Snchseii-Anlinlt, former st.ate, Ger- 
many. See in Index Saxony-Anhalt 
Snell sciiliausen (cak-st n-hou*ccn), 

suburb of Frankfort, Germany 
F-279 


Sachets Harbor, N. Y., village on 
Lake Ontario, 11 mi. w. of Water- 
town ; pop. 1247 : former naval sta- 
tion : unsuccessfully attacked by 
British in War of 1812; map N-206 
Sackviiic, Thomas. Sec in Index 
Dorset, Thomas Sackvllle, earl of 
Snckiille, New Brunswick. Canada, 
industrial town in s e., near head 
of Chignecto Bay; pop. 2873; Mt. 
Allison University: N-138, 138a, 
map C-73 

Sackville-West, Victoria (Mrs. Harold 
Nicolson) (born 1892), Engli.sh au- 
thor, of noble family; influenced 
in literary style by Virginia AVoolf, 
whose ‘Orlando’ is partly a portrait 
of her (‘Knole and the Sackvilles’; 
‘The Edtvardians’ ; ‘Pepita’ ) . 

Saco (.sa'ko). Me., city on Saco River 
oppo.site Biddeford; pop 10.324: 
map JI-63 

Saco Rl\er, rapid stream in New 
Hampshire and s. Maine; flows 
175 mi. to the Atlantic .abundant 
water power- maps M-46, N-150-1 
Sacramen'to. Calif., state capital and a 
manufacturing city; on Sacramento 
River, 75 mi. n e of San Francisco; 
pop. 137,572- S-2, maps C-34, TJ-252, 
inset C-36. picture S-2 
Capitol, State, pictures S-2, C-44 
Sacramento Mountains, range 50 mi 
long, in .s.-central New Mexico, man 

XT- 1*70 * 


^acrainenio luver, uaiif., rises on Mt 
Shasta in n.; flows 400 mi. e 
through fertile valley between Si 
erra Nevada and Coast Range t( 
Suisun Bay. 50 mi. above Sai 
Francisco: S-2, C-37, maps C-26 
34, U-303 
delta C-40 

Shasta Dam C-39. picture C-38. Sei 
also in Index Dam, table 
Saernmentn State College, at Sacra 
mento, Calif.; state control; openei 
1947; arts and science, education 
graduate school. 

Snc'rnments. in church C-302 
Luther's attitude R-92 
Sucre Coeur (sdk-ra’ kur), church ii 
Pans, Prance P-81 
Sacred books. See in Index Bible 
Koran ; Talmud ; Veda 
Sacred Bo tree. See in Index Bo trei 
Sacred College, or College of Cardinals 
in Roman Catholic church C-121 
Sacred geese, legend of how thei 
saved Rome R-184 ^ 

Sacred Heart, College of the, at San 
turce, Puerto Rico; Roman Cath 
olio; for women; founded 1935 
arts, .secretarial sciences 
Sacred Heart of Jesus, Society of the 
a religious order of women of th( 
Roman Catholic church, dedicatee 


to the education of youth; colleges, 
high schools, and elemental-} 
schools; about 150 houses through- 
out the world, and about 6000 mem- 
bers; founded by Saint Madeleine 
Sophie Barat in Paris 1800. 

Sacred ibis, of Egypt 1-3 
Sacred lotus, a water lily of China, 
Japan, and India L-317 
Sacred music M-469, 460, 466, 467 
Gregorian chant G-214 
Sacred Wars, in Greek history, series 
of wars waged (600-338 B.c.) in 
defense of Apollo’s .shrine at Del- 
phi by Amphictyonic League. 

Sacred Way, name of two important 
thoroughfares in ancient times. One, 
in Greece, ran from Athens to Eleu- 
sis; procession for Bieusinian mys- 
teries passed along it every year. 
The other, most important street in 
Rome (Via Sacra), ran through 
Forum to Capitol; name may have 
come from shrines along route. 
Sa'criim, a bone formed of five united 
vertebrae situated between the Ilia 
of the hipbone and below the lum- 
bar vei-tebrae S-191, picture S-192 
sacral nerves, pieture N-113 
skeleton, picture S-192 
Saddle, a seat for riding horseback 
H-429, pictures H-428f 
cowboy's C-153, pictures C-162, 
H-428f 

Saddleback, Greenland seal, or harp 
seal S-90 

Saddle hand, or remudn, in cattle 
herding C-150, 151 

Saddle Horse, American. See in Index 
American Saddle Horse 
Saddle rorks o.vster 0-437 
Saddlers’ seam, or prixseam G-126 
Saddle soap S-21S 

Snd'dueees. ancient Jewish sect com- 
posed largely of the priestly aris- 
tocracy; opposed to Pharisees; re- 
jected traditions of the elders, hold- 
ing only to observances of the writ- 
ten law; skeptical in doctrine: .1-353 
Sadhu (sd'do), Hindu holy man, most 
often dedicated to spending his 
life visiting major holy shrines of 
India; supports himself by begging 
Sadi, or Saadi (sa-de'), real name 
Mushih-ud-Din (1 1 8 4 ?-l 2 9 1), 
greate.st Persian didactic poet; au- 
thor of ‘Bustan’ (Garden of Verse) 
and ‘Gulistan’ (Rose Garden). 
Sadi-Carnot. See in Index Carnot, 
M. F. Sadi 

Sadnwa (sd'do-vd), village in Bo- 
hemia, 4 mi. n.w. of IConiggriltz 
battle (1866) A-498 
.Saeters (sdt’ers), mountain pastures 
of Norway N-302, picture N-303 
Safad isd'fild), or Safed, Palestine, 
city 8 mi. n.w. of Sea of Galilee: 
pop. about 4000; important fortified 
place during Crusades; famous cen- 
ter of Jewish rabbinical learning: 
map 1-256 

Safari is^-fa'rl), a journe} or expedi- 
tion, especially a hunting expedition, 
or its caravan (of automobiles, 
carriers, camels). 

Safavid Dynasty, Persia P-158 
Safed, Palestine. See in Index Safad 
Safelight, in photography P-213 
Safety S-3-13, pictures S-3-6, 9-12, 
Reference-Outline S-12-1S. See also 
in Index Accident: Fire prevention; 
First aid; Hygiene; Lifesaving; 
Police; Public health; Safety de- 
vices and measures 
bibliography S-13 
camping C-59-60, 62-3 
education S-4, picture E-244 
electrical appliances S-7-8, picture 
S-9 

engineering S-6-7 
farm S-12 
firearms S-12 
government aid S-5-6 


Key: cape, dt, fdr, fdst, what, ffill; md, ydt, fdrn, thdre; fee, bit; 


row, won, fdr, ndt, dp; cure, but, ryde, full, bdm; out; 
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liome S-7-8, picture S-9 
industry S-4, 6-7, pictures U-367, 
C-454n: employers' liability E-341 
Xational Safety Council S-4 
tchool S-8, 10, 4, graph S-4, pictures 
' S-3, 10, 11, C-319a 
ships C-371, Ij-235— 8, L-225— 6, 

X-72-80, S-159-61, picture S-161 
sports S-11-12: water C-63, C-113- 
14, S-471, 473 

traffic S-4-5, 10-11: automobile driv- 
ing S-11, A-512-13, diagrams 

A-512-13 

trucking explosives, picture 1-198 
tunnel building T-208 
Safety codes S-6 

Safely deposit vault, in a bank 
B-50-1, picture B-49 
Safety devices and measures. See also 
in Index .Safety 
acetj'lene A-7 

air brake B-284— 5, R-65— 6, diagrams 
B-284 

automatic devices S-7 
automobile S-11: methods and rules 
for safe driving S-11, A-512-13, 
diagrams A-512-13 
aviation: "blind,” or instrument, fly- 
ing A-92, 95, R-28, pictures A-92, 
93, 94; ice on wings A-95, diagram 
A-96; iiarachute P-72, pictures 
P-73 

canoes, sponson type C-113 
Coast Guard C-371, L-225-6 
Davy's safety lamp D-23 
electric fuses, use of A-173, S-8 
electric insulation B-34G6, S-8 
elevator B-328-9 
fire prevention F-89-91, 92 
glass G-122 

guncotton, picture E-457 
kites carry life lines K-52 
lightning rods L-241 
locomotive. list L-293 
mining C-367-8, JI-274, 

E-236, C-369 

photoelectric devices P-210, 
diagram P-210 
pure-food laws P-442-3 
railroad R-64-7, pictures R-63-5, 69a 
6team.ship- building S-168 
submarine; artificial lun 
S-438 

Safety education. See in Index Safety, 
subhead education 
safety engineer S-6-7 
safetj- glass G-122 
Safety lamp 
WYs D-23 
electric, pictures E-236 
•„afetv matches J,I-140 
cl? Putrol, school S-8, pictures 
S-3, 11, C-319a 

safflower, a plant (Carthamus tinc- 
„ of the composite family 

cultivated in the East 
Europe; its 
yield cartliamin, the red 
principle in the safflower 
Mmmerce, used in making 
S tt'c. ®ome high-altitude areas 
„„ for its oil for paints and 

, rarnishes. 

a yellow coloring matter and 
orug obtained from crocus C-515 
-agamore Hill, Theodore Roosevelt’s 
™me at Oyster Bay, N.Y.; made 
1953: R-226 
Poland, former Ger- 
man towm in Silesia, 82 mi. n.w. 
loj- mcluded in Poland since 
hn„o' fortifications, ri 
'’°uacs. palace; capital of 


pictures 


210 a, 


artificial lung, picture 


Indies, 
flowers 
dyeing 
dye of 
rouge ; 


ni-ir,-, ’ uAiaue; capital oi lo 
5aws Sagan; textiles. 


played an important and stormy 
part in politics as a Liberal leader 
from 1854 to 1902; failed in efforts 
to prevent Spanish-American War. 
Sage, Bussell (1816-1906), capitalist, 
born Oneida County, N. T.; member 
Congress 1852—56; associate of Jay 
Gould in railway speculation; di- 
rector many railway corporations; 
widow established Russell Sage 
Foundation, other philanthropies. 
Sage, a fragrant herb of the mint fam- 
ily. used as spice S-340, 341 
Sngebru.sh, a shrubby plant of the 
composite family S-14, color pic- 
ture P-290 

adopted by Nevada as state flower, 
color picture S-384a 
Sagebrush State, popular name some- 
times applied to Nevada. 

Sage Foundation. See in Index Rus.sell 
Sage Foundation 

Sage hen, a large grai’ish grouse G-221 
Sagenite (sdg’i-nit), Venus’s hair- 
stone, or rutilated quartz, a rock 
crystal containing fine needles of 
rutile or other minerals, cut as a 
gem ; occurs in Aladagascar, 
Switzerland, North Carolina. 

Sage of Concord, Emerson E-338 
Sagger, in pottery making P-400, pic- 
ture P-399 

Saglialln, island of Russia. See in 
Index Sakhalin 

Sag'inaw, Mich., city on Saginaw 
River 95 mi. n.w. of Detroit; pop. 
92,918: S-14, maps M-227, 11-253 
Saginaw Bay, an arm of Lake Huron 
on e. coast of lower peninsula of 
Michigan : about 60 mi. long and 
25 mi wide: maps M-219, M-227 
Sagltta (sd-iJif'a). a northern constel- 
lation, charts S-377-8 w 

Sagittaria. See in Dulex Arrow’head 
Sagittarius {sug-i-ta’ri-us) , or Archer, 
a constellation and si^ of the 
zodiac Z-352, charts S-377, A-434, 
picture Z-352 

pAir. P-«. omr 

Saguaro^ (sg-gica'ro) , or 

Xsa-wti'ro) , a giant cactus C-9, 10, 
picture E-213, color pictme (>11 
state flower of Arizona, color pic- 
ture S-3840 , 

Saguaro National Monument, in 
Arizona N-38b, mop >>-18 ^ , 

Saguenay (sdg-e-na') B-Jf 

Canada, outlet of Lake St. Jonn 
flowing s.e. into St. Lawrence 
120 mi. n.e. of city of Quebec L-137, 
Q-5, 6, map C-73 . f. c. 77 

Shipshaw Development Q-6, C 7/, 


former 


prose tales of the 
of historic or legendary 

N-297, E-391 

k’ort w '’^y^ions S-411-12, list S-421 
Scana]^®".^"*297, 294 
SaS"f‘"avian S-65 

(1897 Praxecles Mateo 

■ — ‘~1903), Spanish statesman ; 

Stench 11 , German ii ; pern, go ; thin, then ; t) 


sq. 

S-14, 

S-15-16 
animals S-16 
artesian wells A-3go 
climate 

date palms D-4u-z 
Stion S-15. map A-42 


-16: 


on 

of 

by 


in^ S%niMi*”'^est Africa, on n.w. 

des 4 rL bariey and corn raised in 
Sted spots; fisheries offshore: 

mop A-46 (modern Sagunto. 

^TMurHcdr^o). ancient Iberian City 
near Alediterranean 20 ml. n. o 

^SofmnS 219 
sistance to siege ■p„n;c War. 
B.c. cause of Second Pu^ (3.500.000 

Saha'r.a._^eat desert ^ ^ 

sq. pictures 


iyr>^ationS-15.16_^g_^3 


plants S-16 

police of the de.sert A-36 
population density, map A-42 
rain, why lacking S-15, C-350 
trade S-16: salt S-31 
transportation S-16, picture S 
camel C-50-3 

Sahara, Spanish. See in Index Spanish 
Sahara 

Saliuaro. See in Index Saguaro 
Saibling, a trout T-193 
Saida (sd'e-dd), Lebanon, town 
Jlediterranean coast, 25 mi. s. 
Beirut; pop. 17,7.39; captured 
Allenby in World War I 
ancient Sidon P-205, map B-138 
Snid Pasha (sfi-cd' pd-shd'), Moham- 
med (1822-63), viceroy of Egypt 
from 1854; made important reforms 
in education and finances 
Suez Canal E-278, S-442o 
Saigon isi-gon'), port and trade 
center of s.e. Indo-China on Sai'gon 
River, 35 mi. from sea; capital of 
Cochin-China; was administrative 
center of Viet Nam; pop. 697.800 
(with suburb Cholon. 1,179,000); 
exports rice: 1-124—5, maps 1-123, 
A-407 

Sailcloth. See in Index Duck 
.Sailfish, a fish of semitropics S-485, 
F-102 

Sailing, sport B-215-16, picture B-217 
Sailing, plane, in navigation N-75 
Sailing craft S-149— 52, pictures S-153. 
See also in Index Boat; Navigation 
ancient S-149-50, T-170d, pictures 
S-153 

bibliography H-388 
Boston harbor 1630, picture U-369 
canoes C-113, 114 
clippers S-150, picture S-153: Balti- 
more clipper S-150, M-109 
compared to steam S-152-4 
Constitution, picture N-91 
dhow, picture A-289 „ 

Hudson’s ships H-437, picture H-4S7 
iceboats W-160, picture W-169 
Zlagflower, picture M-145 
Middle Ages S-150, picture jr-238/ 

Nile boats, picture E-270 
Nor.se S-160, pictures N-295, A-187 
polar exploration, picture P-348 
Portuguese sailboat, picture P-379 
proa B-219 

rigs and times B-216, S-151 
Salvador, Brazil, harbor, picture 
D-292 

schooners S-160, 151, pictures B-216, 
S-15S 

speed S-150: compared to steam- 
ships S-152, 154 

times through the ages, pictures 
S-153 

warships, development N-91-2 
yachts B-216 

Sailor’s-choice, a common name used 
for several species of salt-water 
fish, usually members of the grunt 
or porgy families. 

Sailor’s Creek, battle of, severe en- 
gagement 45 mi. w. of Petersburg. 
Va., during Confederate retreat be- 
fore Lee’s surrender at Appomattox 
(April 6, 1865). 

Sailor’s knot K-60 
Sailplane, a type of glider A-107 
Saimaa, also Salma (sVmci), lake in 
s.e. Finland: 680 sq. mi.; irregular 
in shape; many i.slands; F-70 
Saint, term derived from Latin sanc- 
tiis (holy), applied to deceased per- 
sons especially honored because of 
holiness. See in Index Canoniza- 
Gon. and names of individual saints, 
as Agatha, Saint 

Saint. Thomas (flourished 1790), Eng- 
lish inventor S-115 

St. Albans (fll'bduc). England, city 20 
mi. n.w. of London; pop. 44,106; 
near old Roman Verularalum; 
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Norman abbey church, now cathe- 
dral: map B-325 
battle (1455) R-232 
St. Albans, Vt,. city in n.w., 3 mi. 
from Lake Champlain; pop. 8552; 
railroad shops; flashlight cases, 
paper containers, maple syrup prod- 
ucts, grain and dairy products: 
map V-457 

Confederate raid V-462 
St. Ambrose College and Marycrest 
College, at Davenport, Iowa ; Roman 
Catholic; St. Ambrose, for men, 
founded 1882 ; Mary crest, forwomen, 
founded 1939 ; arts and sciences. 

St. Andrew, Brotherhood of. See in 
Index Brotherhood of St. Andrew 
St. Andrews, Scotland, port 40 mi. n.e. 
of Edinburgh; pop. 9459; University 
of St. Andrews; golf supplies: map 
B-324 

famous golf links G-138 
St. .A-iidrews, University of, oldest in 
Scotland, at St. Andrews; founded 
1413; faculties of philosophy, law, 
medicine, theology. 

St. .Andrew's Cross, Canadian flag 
F-1360, color picture P-131 
St. .Andrew's cross A-275 
Alabama flag F-130, color picture 
P-126 

American colonial flags P-130dj 
color picture F-128 
British flag F-136Cj color picture 
P-133 

Canadian flags F-136aj color picture 
P-131 

Confederate battle flag, color picture 
P-126 

Florida flag F-130, color picture 
P-126 

Hawaiian flag F-130, color picture 
P-126 

St. Anselm's College, at Manchester, 
N. H. ; Roman Catholic; for men, 
founded 1889; arts and sciences. 

St. Anthony, Falls of, Mississippi River, 
at Minneapolis, picture JI-276 
Hennepin discovers H-334 
water power M-275 
St. An'gustine, Fia., oldest permanent 
European settlement in U. S.; pop. 
13,555: S-17, maps F-158, U-253, 
pIcUtre S-17 

Castillo de San Marcos National 
Monument N-32, maps N-18, F-158, 
pictures S-17, F-162 
Oldest House in U.S., picture F-162 
St. Augustine's College, at Raleigh, 
N.C. ; Protestant Episcopal ; for 
Negroes: founded 1867; arts and 
sciences. 

St. Barthol’omew, Massacre of (1572) 
C-382, H-442, C-194 
Saint Basil tlie Blessed, Church of, in 
Moscow M-398, pictures M-397, 
R-272 

St. Benedict, College of, at St. Joseph, 
Minn.; Roman Catholic; for 
women, founded 1913; arts and 
sciences. 

St. Benedict's College, at Atchison, 
Kan.; Roman Catholic; for men; 
founded 1859; arts and sciences. 

St. Bernard (ber-nard'), dog, color 
picture D-116a, table D-118b 
Saint Ber'iiardine of .‘<leim College, at 
Loudonville, N. T. : Roman Cath- 
olic; for men; opened 1937; char- 
tered 1942; arts and sciences, busi- 
ness; graduate studies. 

St. Bernard' Pass, Great, famous Al- 
pine pass (8100 ft.) connecting 
Rhone Valley with Aosta, Italy, 
map S-476 
hospice A-180 

St. Bernard Pass, Little, Alpine pass 
(7180 ft.) in Italy s. of Jtont 
Blanc; connects valleys of Dora 
Baltea and Is£re; map S-475 
hospice A-180 

St, Bonaventnre University, at St. 
Bonaventure, N.Y. ; Roman Catho- 


lic; for men ; founded 1859 ; arts and 
sciences, business administration ; 
graduate school. 

St. Boniface, city of Manitoba, Canada, 
on Red River opposite Winnipeg; 
pop. 26,342; railroad center; packed 
meats, lumber, brick, flour, iron 
products; St. Boniface College: 
maps C-68, 81 

St. Catharines, Ontario, Canada, in- 
dustrial city on Welland Ship Canal, 
12 mi. n.w. of Niagara Falls; pop. 
37,984; wood, iron, and steel prod- 
ucts, paper, electrical equipment, 
auto parts, textiles; fruit interests: 
maps C-72, inset C-68 

St. Catherine, College of, at St. Paul, 
Minn.; for women; Roman Catho- 
lic; founded 1905; arts and sciences. 

St. Charles, Mo., city on ilissouri 
River, 14 mi. n.w. of St. Louis; pbp. 
14,314; railway car, steel die, and 
foundrj’ works, shoes; Lindenwood 
College; state capital for first six 
years: map, inset M-S19 

St. Charles River, in Quebec, flows 
from Lake St. Charles to city of 
Quebec. 7 mi. s.e , and through it 
to St. Lawrence River Q-9, 11 

St. Christopher, or St. Kitts, a moun- 
tainous island of British West 
Indies separated by narrow chan- 
nel from Nevis; one of Leeward 
Islands; 65 sq. mi.; pop. 29,818 ; map 
W-96a 

St. Clair, Arthur (1736—1818), Amer- 
ican statesman, born Scotland ; 
major general in Revolutionary 
War; criticized for abandoning 
Fort Ticonderoga to British, but 
acquitted by court-martial; presi- 
dent Continental Congress 1787; 
first governor of Northwest Terri- 
tory 1789-1802. 

St. Clair, Lake, on Michigan-Ontario 
border, between Lake Huron and 
Lake Erie; 26 mi. wide; 460 sq. mi.: 
maps G-179, M-219, 227, picture 
D-75 


Bt. uiair itiver, outlet ot Lake Huron, 
flowing 41 mi. s. on Michigan-On- 
tario border to Lake St. Clair; 
depth of 20 feet maintained by 
dredging, maps M-219, 227 
St. Clair Shores. Mich., residential 
city on Lake St. Clair, 10 mi. n. of 
Detroit; pop. 19,823; has 6% mi. of 
lake frontage: map M-227 
St. Clement Danes, church in London, 
England, designed by Sir Christo- 
pher Wren; completed in 1682- 
picture L-302 
bell tower, picture B-119 
Saint-Cloud (sdu-hlo) , France, town 
5 mi. w. of Paris; pop. 17,101; pot- 
tery factories; chateau, burned in 
1871, was seat of manv political 
moves under the Napoleons • P-8S 
St. Cloud (sdnf kloud'), Minn , city on 
Mississippi River about 60 mi n w 
of Minneapolis; pop 28,410; granite 
processing, railroad repair shops 
refrigerator units, vegetable can- 
ning; State Teachers College; U.S 
Veterans’ Administration Hospital- 
maps M-287, U-263 
St. CroLx (fcroi). or Santa Cruz, larg- 
est of the Virgin Islands (U S ) ■ 82 
sq. mi.; pop. 12,103; chief toWn 
Christiansted (pop. 4112) • raises 
sugar cane and cattle: V -493 man 
inset W-960 ’ 

Jlonnment 

Project’ in Maine N-38b, map N-18 
? stream 75 mi. long. 

5?— 3 Brunswick, iiia/js 3kI-46, 
boundarj- dispute M-S6 

tributarj' of 
Mississippi. 200 mi. long ,nans 
W-166, 172, M-278, 287 ^ 

Salnt-Cyr (siiii-ser), Laurent Gouvlon. 


marquis cle (1704— 18o0), French 
marshal; served brilliantly as 
military leader in Italy, Germany, 
and Russia ; ambassador to Spain 
1801; minister of war 1815 and 
1817-19, 

Saint-Cyr-ri:cole (sdn^ser-Jd-koV ) , 

France, village n.w. -of Versailles; 
famous for military school estab- 
lished (1806) in convent which 
housed Madame de Maintenon’s 
girls’ school (1686-1793) 

Madame de Maintenon M-57 
St. (sdvt) Rnrid’s Day, Wales F-58 
St. Denis (sd?i de-7ie'), Lonis Juche- 
reau de (1676—1744), French ex- 
plorer and trader; member of 
expedition which founded Louisiana 
(1698) and of expeditions into 
Natchitoches country, now Texas; 
built Port St. Jean on Red River and 
opened trade with Indians, arous- 
ing Spanish ire. 

St. Denis (5njif den'fs), Ruth (born 
1880), dancer, choreographer, 
teacher, and lecturer, born Newark, 
N.J.; an American pioneer in free- 
ing dance from rigid rules of tradi- 
tional ballet ; with husband, Ted 
Shawn, founded Denishawn School, 
Los Angeles; later cofounder of 
Authentic School of Oriental Danc- 
ing, called Natya, in New York City: 

1, picture D-14i 

Saint-Denis (sdn-de-nc'), France, sub- 
urb of Paris on Seine River; pop. 
68,595; abbey church (12th cen- 
tury) ; metallurgical and chemical 
industries: map E-425 
abbey P-85 

St. (sCfiit) Dunstan’s College, at Char- 
lottetown, Prince Edward Island, 
Canada; Roman Catholic; for men; 
founded 1855; arts and sciences, 
business. 

Ste. Anne de BeauprS (sdnt nn' de l>o- 
prd', French scT)l-fdn'), village and 
pilgrim resort on St. Lawrence 
River, 20 mi. below Quebec; pop. 
1827; famous shrine of Ste. Anne, 
which thousands visit annually; 
church burned in 1922 and again in 
1926: map C-73 

Salnte-Beuve (sant-bwv), Charles Au- 
gustlii (1804-69), French literary 
critic, perhaps best of the 19th cen- 
tury; showed fairness, sound judg- 
ment; had fine literary style; has 
been called the perfect critic ('Cau- 
series du Lundi’ ; ‘Port Royal* ; ‘Por- 
traits of the Eighteenth Century’). 
Sainte Chapelle {shd-peV) , church in 
Paris, France P-8Sb, 84 
Saint«-Clnire De^ille (de~veV) , Henri 
Utienne (1818—81), French chemist 
and educator, born West Indies; 
known for theory of thermal dis- 
sociation of chemical compounds 
and for important research on 
preparation of metals, notably 
aluminum: A-183 

St. (sdnf) Eilmundsbury, England. 

See in Index Bury St. Edmunds 
St. Edward's Seminary, at Kenmore, 
Wash.; Roman Catholic; for men, 
founded 1930; liberal arts, theology. 
Sainte Genevieve, first French settle- 
ment in Missouri, begun about 1735; 
pop. 3992: map M-319 
St. EU'as. Mount, peak (18,008 ft.) in 
St. Elias Mountains, on s.w. Yukon 
Territory and s.e. Alaska boundary 
near Pacific coast; Malaspina Gla- 
cier on s. slope: A-131, map A-135 
St. Elias 3ronntaiiis, range in s.e. 
Alaska and s.w. Yukon Territory, 
Canada A-131, maps A-136, C-80 
St. Elizabetli, College of, at Convent 
Station, N. J.; for women; Roman 
Catholic; founded 1899; arts and 
sciences. 

St. Elmo Castle, Naples, Italy N-4 
St. Elmo’s fire L-24i 


Key: cape, dt, far, fast, whcit, fpil; me, yet, fern, thdre; ice, bit; row, won 


f6r, nfit, dp; cure, but, rjfde, fijll, barn; out; 
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S(. iificnnc (san-tu-ti/cn’) , France, 
industrial city 32 mi. s.w. of Lyons; 
pop. 156,315; firearms, iron prod- 
ucts, silks, ribbons: viaps F-259, 
E-425 

St. (sunt) Eiista'tius, volcanic island 
in Metherlands West Indies, n.w. 
Leeward Islands; area 7 .sq. mi.; 
pop, 921 ; source of supplies for 
Continental army in Revolutionary 
War; captured by British fleet 1781 : 
map W-96n 

Snint-Evremoiid (sdn-ta-vre-mOii') , 
diaries tie JIarBuetel de .Saint Denis 
(1010-1703). French writer and 
soldier; political troubles caused 
him to flee to England, where he 
hecame a court favorite. 

Saint Exupery (sdh-tCifj-zil-pd-re'), 
Antoine de (1900-1944), French 
aviator and author; in ‘Xight 
Plight’, 'Wind, .Sand and Stars’, and 
‘Flight to Arras’, he wrote of his ex- 
perience.s as a pilot; joined French 
Air Forces 1940; came to U.S. after 
fali of Prance; joined Free French 
Air Force in Africa 1943; lost in 
action. 

St. (sdnt) Eraiieis, College of, at Joliet, 
111.; Roman Catholic; for women; 
founded 1925 ; arts and sciences. 

St. FraneiK College, at Loretto, Pa.; 
Roman Catholic; founded 1847; 
arts and sciences. 

St. Fraiieis River, a tributary of the 
llississippi in s.e. Missouri and 
n.e. Arkansas; 450 mi. long: maps 
M-312, 319, A-367 

St. iraiieis Xavier College for IVonien, 
at Chicago, 111.; Roman Catholic; 
founded 1912; arts and sciences, 
nunsing. 

^''uusois Mountains, in Missouri 
0-440 

St. Francois Xavier (sail frch'i-aioa' 
stiu-i/cV) University, at Antigonish, 
Aova Scotia. Canada ; Roman Cath- 
olic; founded 1853; arts and 
science, commerce, co-operative 
leadership, engineering, liome eco- 
nomics, nursing, music, social 
service, teacher training; graduate 
studies. 

St. Gallen (sant OaVen), French Saliit- 
Gnii German Sankt Gal- 

, " tooip/.'t fjaVen), manufacturing 
town m n.e. Switzerland, 40 mi. e. of 
(■Hf'™’ famous for tex- 

tiles, embroideries, and laces; cele- 
library; maps S-475, B-425 
iit-Gaiidens (sCint-Oo'dcnz) , Augus- 
American sculptor 
lint f picture S-18 

na iof Fame, table H-249 

8 an^.' ,-^i’f^itam Lincoln’, picture 
8-17’ Memorial’, picture 

it. George, Mount, Greece. See in Index 
. Ljeabettus, Mount 

Cininnel, strait 100 mi. 

tni. wide con- 
Sen .-'^'^ittittic Ocean and Irish 
separating Ireland from 
it. r®®’ B-321, 325 

P Cross, English flag 

it f, color picture P-131 
George’s cross 

vkiwe 

%re 

Cana^u” color picture P-131 

lure p-136a, color pic- 

'^"p-l3l,”if3^'^®®“’ c, color 

^p”l26^” flag F-130, 

'i'urkisi, flag, 
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pictures 
color picture 


color -ri*” i'ii'itlle Ages F-136c, 
i, '"'01 Picture F-132 

.jand"?®^^ 23), in Eng- 


man 
France 


mucla Islands, 3% mi. lone B-130 
onap^ inset W-96a 

Saint-Germain, Treaty of, between 
Ailies and Austria (1919) W-240, 
V-472 ’ 

Tyrol given to Italy T-2326 
St. Germain des Pres (sah zher- 
de prd'), church in Paris, Fn 
P-84, map P-SSo 
Saint-Germain-en-Eaye (sdh-zher- 
mun'niiii-ld') , Prance, .summer re- 
sort on Seine River, 11 mi. w. of 
Paris; pop. 20,028; treaty between 
Allies and Austria signed here in 
1919 after World War I: map E-425 
St. Giles’ Church, Edinburgh Scotland 
B-234 

St. Gotthard, or Gothnrd (sdnt pdt’- 
erd, French sail ffdtdr'), groups of 
Alps, Switzerland: highest points 
over 10,000 ft.: S-477, 479 
St. Gotthard Pass, Swiss-Italian Alps; 
long the chief route from n. Europe 
to Italj’: maps S-475, 1-262 
St. Gregory the Great, Order of. See 
in Index Order of St. Gregory the 
Great 

St. Ifcle'iin, British volcanic island in 
Atlantic 1200 mi. w. of Africa; 47 
sq. mi.; pop. 4748; declining im- 
portance as port of call; with As- 
cension Island and Tri-stan daCunha 
forms British colony of St. Helena: 
maps A-47, A-452 
Napoleon exiled to N-11 
St. Tfelens, town of Lanca.shlre, Eng- 
land. 10 mi. n.e. of Liverpool; pop. 
110,276; plate glass, cooper prod- 
ucts. patent medicines; coal trade: 
map, inset B-324 

St. Deleiis, Mount, volcanic peak of 
Cascades in Washington, 60 mi. n.e. 
of Portland, Ore.; 9671 ft.: maps 
AV-37, 44 

St. Heller (sdnt heVyer, French sd)t- 
tni-yd'), chief town of Jersey, 
largest of the Channel Islands; 
favorite watering place; important 
in English and foreign shipping; 
pop. 25,360: map B-325 
Elizabeth Castle, picture C-185 
St. Hyaclntlie (sdnt liVa-slntli. French 
sdn-tyd-sdiit’) , Quebec, Canada, 
city 35 mi. n.e. of Montreal on 
Yamaska River; pop. 20,236; knit 
goods, organ.s. farm machinery: 
maps C-72-3, inset C-69 
St. Ig'iiaee, Mich., summer resort on 
a bay of Lake Huron near Strait 
of Mackinac: pop. 2946: map M-226 
Marquette at JI-99 

St. Ives, seaport and winter resort in 
Cornwall, England, 57 mi, s.w. of 
Plymouth: pop. 9037; famous mar- 
ket in 17th century: map B-325 
St. .lames’s. district in London, Eng- 
land L-305 _ , , 

St. .lames’s Faliice, London, England, 
built by Henry A'^IH L-304, map 

St. .James’s I’ark, in London. England, 
was established by Charles 11 and 
improved by John Rash L-3 , 

St. James’s scallop shell. See in In- 

St."j"ifn"(s:L/~hl^)!’or St. (sdnt) 

Juhns, Quebec, Canada, town 2y mi. 

S e of Montreal on Richelieu B*' ^ ■ 
pop 19,305; lumber, grain, sowing 
Sii^lpines. silks, furniture, Pot^iJ. 


wax'^tapersT maps C-72, viset C-69 

St jeam lie, former French name of 


t. G 


Prince Edward Island P-412 

St Je"rOme (sml 

Canada, town on N'lrth Ruer |8 
mi nw of Montreal; pop. I7,o»o, 
Treameries, pulp, 

nlbuing mills: 7naps C-72, inset g-d» 
St.'^“lmsthal 

till), Czech .Tachymov 


'‘orge’s Isla nd, one of the Ber- 

li ; pern, p-o; thin, «ien;n = French nasal(Jean) :gft = French ] 
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1516. Word "dollar” derived from 
Joachimsthaler, a coin minted in 
St. Joachimsthal A’’alley 1519 
uranium mine U-405 
Saint John, New Brunswick, chief 
winter port of Canada, on Bay of 
Fundy; pop. 50,779: S-18, maps 
C-69, 73, picture N-1385 
tides 


extreme tides in the Bay of Fundy, 
picture T-131 

Reversing Falls N-138, S-18 
.St. John, one of Virgin Islands 
(U. S.) : 19 sq. mi.; pop. 749; sugar 
cane; noted for bay oil: V-493, map, 
inset W-96a 

St. John, fountain of. See in Index 
Castalia, fountain of 
St, John, Knights Hospitalers of. Sec 
in Index Knights Hospitalers of 
St. John 

St. John, Lake, in s.e. Quebec, Can- 
ada; receives several rivers; 350 
sq. mi.; discharges into the Sague- 
nay; fi.shing: Q-6, 7, maps C-69, 73 
St. John Lateral!, basilica in Rome, 
Italy; the cathedral of Rome and 
first in rank of Catholic churches in 
the w’orld; originally built in 4th 
century, probably as a chapel in 
Lateran Palace; de.stroyed and re- 
built several times; last major 
restoration in 14th century: R-196, 
map R-191 

‘St. John Passion’, hy Bach M-461 
Saint John River, 550 mi. long; forms 
part of north boundary of Maine, 
then flows s.e. through New Bruns- 
wick, Canada, to Bay of Fundv: 
N-138-138a, maps M-46, 52, C-73, 
U-259, picture N-1386 
discovered N-1385 
Grand Falls N-138 
Reversing Falls S-18, N-138 
St. .John’s, Newfoundland, Canada, 
capital and only important city: 
shipping point on e. coa.st: nearest 
point in America to Europe; pop. 
52,873; large export and import 
trade and various manufactures; 
center for codfi.sh drying; founded 
1582; captured bj' French 1696 and 
in Seven Tears’ War; ceded to Brit- 
ish 1763; U. S. air and naval bases 
and Army post near, set up 1940: 
maps C-69, 73, A-531 
early cable C-7 

Memorial University College N-140 
temperature N-139 
St. John’s bread, a tree L-294 
St. Jolinsbury, Vt., town on Passump- 
sic River, 30 mi. n.e. of Jlontpelier; 
pop. 7370 ; Fairbanks Scales AVorks; 
maple-sugar market: maj) V-467 
St. John’s Church, Richmond, Va., 
picture V-491 

St. John’s College, at Annapolis, Md.; 
chartered 1784 (successor to King 
William’s .School, founded 1696) : 
liberal arts and sciences 
educational program E-254 
St. John’s College, at Camarillo, 
Calif, (upper division, opened 1939), 
and at Los Angeles (lotver division, 
opened 1926) ; Roman Catholic; arts 
and sciences; four years’ graduate 
theological training. 

St. John’s College, Oxford, England 
0-434, picture 0-433 
St. Johns River, Fla., principal river 
of state; flows through many lakes 
and is several mi. wide in places; 
300 mi. long: F-163, maps F-168, 
U-277 


St. John’s University, at Brooklyn, 
N. T. ; Roman Catholic; founded 
1870; St. John’s College for men; 
others coeducational; arts and 
sciences, commerce, education, law, 
nursing education, pharmacy ; grad- 
uate school. 

St. John’s University, at Collegeville, 


(z in azure) ;/c=German guttural ch 
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ST. MARY’S 


Minn.; Roman Catholic; for men; 
chartered and opened 1857 ; arts 
and sciences, theology. 
St.-Jolm’s-wort. genus of plants, Hy- 
pericum; includes klamathweed or 
common St. Johnswort (.Hypericum 
perforatum), native to Europe but 
notv found in North America: 1-153 
St. John the Divine, Cathedral of, in 
New York City, Amsterdam Ave. 
and noth St.; Episcopal; Gothic 
architecture; area 121,000 sq. ft., 
length 601 ft. ; cornerstone laid 1892 ; 
crypt opened for worship 1899, nave 
1941; two thirds completed 1948: 
N-222 

architecUire A-320, picture A-323 
sculptures, picture S-78 
St. .losepli, Mich., summer resort and 
manufacturing city on St. Joseph 
River; adjoins Benton Harbor; pop. 
10,223; map M-227 
St. Joseph, Mo., city 50 mi n.w. of 
Kansas City, on Missouri River; 
pop. 78,588; important livestock 
center; meat packing, paper prod- 
ucts, cereal manufacturing, cloth- 
ing, candy; St. Joseph Junior Col- 
lege: mails M-318, U-263 
Pony Express F-43, P-388 
St. Joseph College, at Emmitsburg, 
Md.; Roman Catholic; for tvomen; 
founded 1809; arts and sciences. 
St. Joseph College, at West Hartford, 
Conn.; Roman Catholic; for 
women; incorporated 1925, opened 
1932; arts and sciences, education, 
nursing. 

St. Joseph River, in n. Indiana and 
Michigan ; flows 200 mi. to Lake 
Michigan at St. Joseph: maps 
M-219, 227, 1-78 

Saint Joreph’s College, at College- 
villc, Ind. : Roman Catholic; for 
men; founded 1889; opened 1891; 
arts and sciences. 

St. Joseph’s College, at Philadelphia, 
Pa.; Roman Catholic; for men; 
founded 1851; arts and sciences, 
business administration, co-oper- 
ative 5-year work-and-study pro- 
gram in electronics, 

St. Joseph’s College for Women, at 
Brooklyn, N. T.; Roman Catholic; 
founded 1916; arts and sciences. 

St. Joseph’s Oratory, in Montreal, 
Canada M-381 

Saint-Just (sciii-Hliist) , Louis Autoine 
Leon de (1767-94), French revolu- 
tionist, associate of Robespierre 
and Danton ; one of organizers of 
Reign of Terror; member of Com- 
mittee of Public Safety; arrested 
and guillotined with Robespierre 
Danton denounced by D-16 
St. Kitts, British West Indies. See in 
Index St. Christopher 
St. Laurent (s&h Id-rdiV), Louis 
Stephen (horn 1882), Canadian 
statesman S-18, C-103, picture S-18 
St. (sant) Lawrence, Gtilf of, inlet of 
n. Atlantic at mouth of St. Lawrence 
River: S-19, maps C-69, 73. See 
also in Index Ocean, topic 
St. Lap renee Islniul, Alaskan Island in 
Bering Sea, s.w'. of Nome; 88 mi. 
long and 20 mi. wide; inhabited 
chiefly by Eskimos; reindeer and 
foxes: maps N-260, A-135 
St, X.awreuce Islands National Scenic 
and Recreational Park, in Ontario, 
Canada j has 13 of the Thousand Is- 
lands arid a mainland area in On- 
tario; resort facilities: N-38/, map 
N-38/ 

St. Lawrence River, one of chief rivers 
of North America, outlet of the 
Great Lakes; 740 mi. long from 
Lake Ontario to Gulf of St. Law- 
rence: S-19-21, G-183, maps S-20, 
C-69. 72-3, N-245, pictures C-70, 
S-10 


bridges B-306, 308, picture B-309. 

See also in Index Bridge, table 
canals C-109, S-19, map S-20. See 
also in Index Canal, table 
Cartier’s explorations C-129-30 
Champiain S-19 

commerce S-19, map S-20: Montreal 
M-381: Quebec Q-11 
named by Cartier S-19 
Quebec water front, picture S-19 
rapids S-19, maps S-20 
river system, map U-2S7 
United States-Canada use C-100 
valley C-75, Q-5, map C-67 
why it has no floods R-156 
St. Lawrence Seaway S-20— 1, R-157, 
N-211, E-287e 

Canada S-20-1, 0-387, C-103 
St. Larvrence University, at Canton, 
N. T.; chartered 1856; opened 
1857 : letters and sciences, theol- 
ogy (Universalist). 

St. Lawrence waternay S-20— 1, R-157 
canal, picture C-108b 
Saint Leger (sdnt leg’er or sel'in-ger), 
Barry (1737-89), British soldier; 
fought under Wolfe at Quebec; dur- 
ing Revolutionary War commanded 
British at Fort Stanwix, which he 
failed to take: R-128a 
St. LO (sdn Id'), Prance, historic town 
50 mi. s.e. of Cherbourg; pop. 5190; 
textiles, farm machinery: map 
E-425 


Saint Louis (sdn Iwe'), capital of 
Senegal and Mauritania, French 
West Africa; in Senegal on island 
11% mi. above mouth of Senegal 
River; oldest French colonial estab- 
lishment in Africa (1626); un- 
healthful climate; pop. 63,000, 
about 1000 Europeans: map A-48 
Saint Louis (sant Ip'is), Mo, largest 
city of state and chief market for 
central Mississippi Valley; near 
junction of Mississippi and Missouri 
rivers; pop. 856,796; S-21-2, maps 
U-253, inset M-319, pictures S-21, 
M-323 

art museum. See in Index Museums, 
table 

bridges S-21, picture S-21 
Chain-of-Rocks Bridge. See in In- 
dex Bridge, table 
early river trade M-310 
Federal Reserve Bank (8th) and 
district, map F-49 

fountain by Carl Milles S-81-2, S-22, 
picture S-81 

fur trade S-22, S-89: beginnings of 
F-324 

German element 1-46 
Louisiana Purchase Exposition 
S'22 

Missouri Botanical Garden B-262 
S -^2 

natural gas, pipelines supply G-33 
presidential conventions. See in In- 
dex Convention, table 
Soldiers Memorial, picture M-323 
zoo Z-360 




s.w. of Minneapolis, chieflv rei 
dential ; pop. 22,644; hydrau 
manufacturing, machine shot 
map, inset M-287 

Saint Louis Biilversitj, at St. Lou 
Mo.; Roman Catholic; founded 18 
(university since 1832); arts a- 
sciences, aeronautical technoloj 
commerce and finance, dentlsti 
divinity, institute of technoloe 
law, medicine’ nursing, philosopl 
and letters: graduate school 
^R-194 microfilm 

or Ip-se'a), islar 
colony. In Windw-ard ) 
lands group. West Indies; 233 ' 
mi.; pop. 70,113; cap. Castrle 
sugar, cacao, coconuts. limes b1 
oil; nmps W-96«, N-261 


St. Liisson (sdh lu-soiV), .Simon Friiii- 
vois Daumoiit, sieur de, 17th-cen- 
tury French soldier and explorer; 
headed expedition to upper Great 
Lakes (1670-71) ; before Indians 
of 14 tribes at Sault Ste. Marie, 
claimed for Louis XIV territory 
“discovered and to be discovered.” 
Salnt-Malo (sah-md-l6') , France, for- 
tified port, resort on English (Chan- 
nel; pop. 10,873; maps P-259, E-426 
Cartier at C-129, C-130 
St. (sdnt) Marks, Fla., village on St 
Marks River near the Gulf; pop 
391; map F-158 

Jackson captures (1817) J-286 
St. Mark’s (Italian Sau Marco), 
cathedral in Venice 1-280, V-446, 
pictures 1-281, V-447 
bell tower B-118 

Pala d’Oro, Byzantine reredos B-374 
St. Martin, an island in n.w. Leeward 
Islands, West Indies; the n portion 
(20 sq. mi.; pop. 6786) belongs to 
French overseas department, Gua- 
deloupe, and the s. portion (17 sq 
mi.; pop. 1568) to Netherlands 
West Indies; map W-96a 
St. Martin-ln-the-Fie!ds, Georgian 
church in London, England, built 
1721-26 by Jame.s Gibbs, picture 
L-299 

St.Martin’s College, at Olympia. Wash. ; 
Roman Catholic ; for men ; founded 
1895; arts and science.s, civil engi- 
neering, economics and business. 

St. Martin’s summer F-59 
Saint Mary College, at Xavier, Kan.; 
Roman Catholic; for women; 
founded 1930; arts and sciences 
St. Mary Magdalen (mad’lin) Col- 
lege, Oxford, England 0-434 
tower, picture 0-432 
St. Mary of the Springs, College of, at 
Columbus, Ohio; Roman Catholic; 
for women; founded 1925; arts and 
sciences. 

St. Mary-of-tiie-Wasatch, College of. 
at Salt Lake City, Utah; Roman 
Catholic; for women; founded 
1926; arts and sciences. 

Saint Mar.v-of-the- Woods College, at 
Saint Mary-of-the-Woods, Ind. ; 
Roman Catholic ; for women ; 
founded 1840 ; art.s and sciences, 
art, education, home economics, 
journalism, music 

St. Mary Redcliffe, famous old church 
in Bristol. England B-312 
St. JIarys, Md., first settlement and 
early capital of state; on St. Marys 
River, 55 mi. s. of Annapoli.s ; found- 
ed 1634. 

St. Mary’s College, at Notre Dame. 
Ind.; Roman (iatholic; for women; 
founded 1844; arts and sciences, 
theology; graduate studies. 

St. Mary’s College, at Winona, Minn.; 
Roman Catholic ; for men ; founded 
1913; arts and sciences. 

St. Mary’s College of California, 
near Oakland, Calif.; Roman Cath- 
olic: for men; founded 1863; art.'- 
and letters, economics and busi- 
ness administration, science. 

Saint Mary’s Dominican College, at 
New Orleans, La.; Roman Catholic: 
for women; incorporated 1910; 
arts and sciences, business, educa- 
tion, home economics; physical 
education. 

St. Marys River, or St. Mary River (St, 
Mary official name in Canada), 
channel linking Lakes Superior and 
Huron S-49, map M-226, picture 
S-60 

St. Marys River, Ga,, rises in Okefeno- 
kee Swamp ; forms part of boundary 
between (jeorgia and Florida; 17.5 
mi. long: maps G-70, 77 
St, Mary's Cniversit.v of Sail Antonio, 
at San Antonio, To.x.; Roman 
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Catholic; opened 1852; arts and 
sciences, business, mu.sic, law. 

St. llattliew Island, in Bering Sea, 
Alaska, maps A-136, N-250 
'St, llatthen' Tassion’, mu.sical compo- 
sition b5' Bach M-461 
Si. JIaur, English family. See in Index 
Seymour 

St. Maurice River, Quebec, Canada, 
tributary of the St. Lawrence; .'5.50 
mi. long: map C-72 

St. Mlcliael, island of the Azores. See 
in Index Sao Miguel 
St. Michael and .St. George, Order of, 
a British order of knighthood D-43 
St. Michael’s College, at Winooski 
Park, Vt, ; Roman Catholic; for 
men; founded 1904; arts and .sci- 
ences; graduate studies. 

Salnt-Mlhiel (sdn-me-yeV) , town in n. 
France, 20 mi. s. of Verdun on 
Meu.se River; pop. 4134: S-22-3, 
W-238, maps W-232-3, 224, 1:1-425 
St. Moritz (sunt mo’rits) . Switzerland, 
loftiest village in Upper Kngadine. 
on Lake Moritz; pop. 25.58; mineral 
.springs; popular and fashionable 
resort for winter sports: maps 
.S-475, E-425 
toboggan slide W-160 
St. Nazalre (sdn iid-gdr'), France, 
port on w. coast at mouth of Loire 
River: pop. 4408; locks used, be- 
cause of shallow water, to convey 
boats to docks; shipbuilding yards; 
steelworks: maps F-269, E-416 
'St. Xlcholas’ (sunt nik'6-lds), maga- 
zine for young people L-274-6 
•St. Xlck. See in Index Nicholas, Saint 
Saint-Xicolas (sdii-ne-hd-ta') , Flem- 
ish Sint-Nlldaas, Belgium, trade and 
manufacturing center, 12 mi. s.w. of 
Antwerp; pop. 43,994: map B-111 
St. (sntif) Norbert College, at West Be 
Pere, Wis. ; Roman Catholic: for 
men boarding students; coeduca- 
for day students; founded 
1898; arts and sciences. 

St. Ohif College, at Northfieid, Minn.; 
Evangelical Lutheran ; founded 

18(4; college from 1886; arts and 
.sciences, economics, home econom- 
ics, music. 

St. Olnf’s Day. Norway F-59 
caintonge (sdn-tdhzW ) , historic 

crench province, map F-270 
Saint-Ouen (sdii-UoaiV ) , France, sub- 
nn 1- Paris on Seine River; 
pop. 45,360 ; river port and manu- 
facturing center. 

• (sibit) Patrick, Order of, an Irish 
order of knighthood D-43 
8 • Patrick’s Cathedral, Dublin D-157 
Cathedral, Roman Cath- 
in °hc of the largest cathedrals 
PiA'iierica, in New York City, on 
nWi "^®hue; begun 1858, com- 
Peted 1879; Gothic in architecture. 

' p/^trlck’s cross 

nshsh flag P-isea, l36c, color 
Pwfio-es F-131. 133 
P-m " flag I.’-i30, color picture 

^ namrock worn S-133 
Cnu'f Seminary, at Menlo Park, 
Catholic; for men; 
theology^®®®’ sciences, 

^fihn., state capital, on 
lesissippi River; pop. 311,349: 

S-23 M-287, U-253, picture 

tPbUna»n®^‘®- ^'2^’ M-277 

TloW**' ^^ant-p6'li-n) , or African- 
(S Jn., flairy perennial plant 
llv of the gesnerla fam- 

les’s house plant. Stem- 

hairy, toothed, 
— ~green leaves; flowers one inch 

^■'onch «, German ii ; i/em, (/o ; t/iin, 
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across, unscented, deep violet with 
yellow pistil. 

St. Paul’s, cathedral in London, Eng- 
land L-298, 301, A-319, map L-301, 
picture L-302 

choir stalls, picture W-190o 
famous bell B-121 

Saint Paul .Semlnar.v, at St, Paul, 
Jlinn.; Roman Catholic; for men; 
chartered 1895; opened 1895; arts 
and sciences, theology; graduate 
study. 

St. Paul’s Polj’tccliiilc Institute, at 
Lawrencevllle, Va. ; controlled by 
Protestant Episcopal church; for 
Negroes; founded 1888; teacher, 
husines.s, and technical education. 
St. Paul’s Bocks, or St. Paul Rocks, 
small Brazilian island in central 
Atlantic just n. of equator; sub- 
merged mountain peak. 

St. Paul’s School, famous boys’ pre- 
paratory school at Concord, N. H. ; 
founded 1855; Protestant Episco- 
pal; publishes Horae Scholasticae, 
oldest school paper in U. S. 

St. Peter and St. Paul, Cathedral 
Church of, also Washington Cathe- 
dral, popularly known as The Na- 
tional Cathedral, at Washington, 
D. C., on Mt. St. Alban ; Episcopal ; 
Gothic architecture; area 75,000 
sq. ft.; length 525 ft,; cornerstone 
laid 1907; first portion. Bethlehem 
Chapel, opened for public worship 
1912; almost half comiJleted 1950 
Woodrow Wilson buried W-149 
Sf. Peter’s, church in Rome, Italy 
R-196, map R-190, pictures R-189, 
192, 194, P-65 
cypress doors C-534 
dome designed by Michelangelo 
M-214, picture A-316 
interior, picture A-313 
Julius II builds J-364 
Michelangelo’s ‘Madonna della Pieta , 
1\I-213, picture M-213 
Saint Petersburg, Fla., 

on Tampa Bay; pop. 96,738: S-24, 
F-164, maps F-159, U-253 
St. Petersburg, Russia. See in Index 
Leningrad 

St. Peter’s College, at Jersey Cuy. 
N J.’ Roman Catholic; for men, 
founded 1872; arts and .sciences, 
business administration. 
Saint-Pierre, Bernardin de. See %n In- 
dex Bernardin de Saint-Pierre 
Saint Pierre (sail pper), ^ 

chief town of Martinique: pop. 6218. 
M-104, mop W-96a -ri-.vi 

St Pierre and Miquelon (me-Lluii ), 
” French overseas territory' consist- 
ing of several barren rocky islands 
10 mi off E. coast of Newfoundland , 
03 so mi.; pop. 4354; codfishing 
cLter seized by Free French De- 
cember 1941; plebiscite TOted fealt. 

to Free French : map L-b9 
St Prlvat (pre-vd’), a village in n.c. 
Fmnce nlar Jletz; scene of one of 
fhe actions of the battle of Grave- 

Salnt-Queutin^(s«a-fc«'''-f<'«'>’ city in 

T/liVar^”^ 

m shee^-grazing country; textile 
center sinfe Middle Ages; curtains, 

a%^deries_;_a.so^feht^^^^^^^ 


cathedral and 


ucts, machinery, 

ulousin^s ‘'orother buildings dam- 
in fierce battles during 
World War”l: cathedral reopened 
woj- city named for 3d century 
earlv seat of counts of 
Vermandois; captured by Spaniards 
i!;57 bv Germans 1871. 1914, ana 

loo/y 1^-425 

1940: maps B-IH. W-zii, a, 

St Roque (sunt role). Cape, Portu- 
®*Wtmse Sao Roque (soun roUe), on 
C c oast of Brazil; nearest point 

f/ien: H = F'CiiC*i nasal (Jeaul ;; 


to Africa, 1600 miles: maps B-288, 
S-256 

St. Bose, College of, at Albany, N.Y.; 
Roman Catholic; for women: 
founded 1920; arts and sciences, 
education, nursing; graduate divi- 
sion. 

Saint-SaSiis (sdh-sans), Charles 

Camille (1835-1921), French com- 
poser, pianist and organist; received 
first recognition with brilliant sym- 
phonic poems, ‘Phaeton’, ‘La danse 
macabre’, ‘La jeunesse d'Hercule’; 
of his operas, ‘Samson and Delilah’ 
Is most successful ; instrumental 
works of consummate skill 
'Sam.son and Delilah’, story 0-393 
Saiiitsburj' (sants'her-i) , George Ed- 
ward Bateman (1845—1933), Engli.sh 
literary critic and historian ('A His- 
tory of Criticism" ; ‘A History of 
Engli.sh Prosody’ ) . 

St. Seliolastica, College of, at Duluth, 
Minn.; Roman Catholic; for 
women: founded 1912; arts and 
sciences, nursing, music. 

Saints’ days P-59 

Saint-Simon (sdh-se-mOn' ) , Claude 
Henri tie Ronvroy. comte tie (1760— 
1825), founder of Frencli Socialism 
S-215 

Saint-Simon, Louis de Ronvroy. due 
tie (1675-1755), French W'riter, 
horn Pari.s ; his ‘Alemoir.s’ impor- 
tant source of information on reign 
of Louis XIV. 

St. Simon Island (stint si'mun), island 
of Georgia, in St. Simon Sound, s, 
of entrance to Altamaha River; 
area, about 15,000 acres: ruin.s of 
Fort Frederica, lighthouse, Redfern 
air field 

Saints of North America, Jesuit mis- 
sionaries martyred in early 17th 
century while trying to convert 
American Indians; leathers I.saac 
Jogues, Jean de Br^beuf, Noel 
Chabanel, Antoine Daniel, Charles 
Gamier, Gabriel Lalemant; 
Brothers Jean de Lalande and RfinG 
Goupil : canonized June 29, 1930. 

St. Sopliia (sd-fe'a), famous cathedral 
in Kiev, Russia K-39, R-284 
St. Sophia, or Santa Sopliia, Greek 
Hnglu Sophia (hd’pa' sO'fc'd'), 
meaning "holy wisdom,” Iiuilding 
at Istanbul, erected as a Christian 
church in the 6th centluT by the 
' emperor Ju.stinlan I; became a 
Mohammedan mosque in 1453; in 
1935 was made a museum of By- 
zantine antiquities: A-310, 1-268, 
pictures A-309, A-410 
mosaics, picture A-313 
Turks take B-374 

St. .Stephen’s, cathedral in Vienna, 
Austria; architecture largely 
Gothic; almost demolished in 
World AVar 11; restoration begun in 
1946, completed 1952: V-172 
St. Sulpiee (sail siil-pcs'). Grand Sem- 
inary of, at Jlontreal, Canada; Ro- 
man Catholic theological scliool 
affiliated with University of Mon- 
treal; founded 1657; earliest .‘•cliool 
in Jlontreal. ... 

g(- Sylvester, Order of. See \u Index 
Order of St. Sylvester 
Saint (sunt) Teresa, College of, at 
Kansas City, Mo.; Roman Catliolic; 
for women; incorporated 1940; arts 
and sciences. 

St Teresa, College of, at Winona, 
iviinn.; Roman Catholic; for 
women; founded 1911; arts and sci- 
ences. 

St. Thomas, one of Virgin Islands 
(U. S.); 32 sq. mi.; pop. i:!.81.3: 
U. S. naval and air base: V-4D3, 
map, inset W-96n 

Cliarlotte Amalie harbor, picture 
W-93 
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St. Thomas, Portuguese island. See in 
Index Sao Tom6 

St. Thomas, Ontario, Canada, indus- 
trial and railroad center 15 mi. s. 
of London and 8 mi. n. of Lake 
Erie; pop. 18,173; ships farm prod- 
ucts and fruit; r.r. shops; iron and 
steel products, shoes, knit goods, 
woodenivare: maps C-72, inset C-68 
St. Thomas, port of Virgin I.slands. 

See in Index Charlotte Amalie 
St. Thomas. College of, at St. Paul, 
Minn. ; Roman Catholic ; for men ; 
founded 1883; arts and sciences, 
business administration, education, 
fine art-s, religion, social sciences; 
coeducational in graduate studies. 
Saint Valentine’s Day S-24 
Salnt-Vnlery-snr-Somme (sah-i'd-id- 
re'siir-sOni’') , small port and fishing 
community of Prance, at mouth of 
Somme River; pop. 2047. 

St. Vincent (.sdnt vln'seat), one of 
Windward Islands, West Indies; 
133 sq. mi.; pop. 57,168; with n. 
Grenadines (17 sq. mi.; pop. 4479) 
it forms British colony of St. Vin- 
cent (area 150 sq. mi. ; pop. 01,647) ; 
cap. Kingstown; arrowroot, cas- 
sava, coconuts, cotton: maps V-442, 
W-96a 

St. Vincent, also Sao Vicente (souh ve- 
sen'te), Portuguese island of Cape 
Verde group, off n.w. coast of 
Africa; 75 sq. mi.; pop, 15,848; 
cable station; map, inset A-47 
St. Vincent, Cape, also Silo Vicente, 
promontory on s.w. tip of Portugal; 
British fleet under Jervis and 
Nelson defeated Spanish fleet 1797: 
maj)s S-312, E-425 

St, Vincent College, at Latrobe. Pa.; 
Roman Catholic; for men; founded 
1846; arts and .sciences; graduate 
school. 

St. Vincent de rani, Societ.v of, a 
Roman Catholic charitable society, 
founded by Antoine Pr6deric Oza- 
nam (1813-53), a French scholar; 
first established in U.S. in 1843, at 
St. Louis, Mo. 

St. Vitus's dance, in Middle Ages D-14e 
Snionjt (sl-yon'oe), Kiinmoclii (l;em- 
mO'che), Prince (1849—1940), 
Jap.anese statesman, born Kyoto; 
minister to Austria 1883, to Ger- 
many 18.98; minister of education 
1892-90, 1898; premier 1905-7, 

1910-12; president of the Seiyukai 
party 1903; political adviser to 
Emperor Hirohito. 

Saipan (si-pn«'), second largest is- 
land of JIarlan.a group in w. Pa- 
cific; 70 sq. mi.; pop. 4943; in 1919 
mandated to .Japan, which used it 
as military outpost; conquered by 
American forces July 1944; trans- 
formed into naval and air base: 
W-267, maps P-16, J-297 
Sair, a wild sheep S-136 
Sakai isa'kl), a race of the Malay 
Peninsula M-59, pidnre M-58 
Sakakanea. See in Index Sacajawea 
Sakartvelo. See in Index Georgia 
(Russia) 

Sake (sil'kC), national drink of Japan 
made from rice; fermented with 
yeast c.ake called koji; yellowish; 
12 to 15 per cent alcohol. 

Sakhalin (sdk'a-leii ), formerly Sag- 
halin, long, mountainous island of 
Russia near e. coast of Siberia; 
24,360 sq. mi.; pop. about 500,000; 
s. part (Karafuto) ceded to Japan 
by Russia, 1903, after Russo-Japa- 
nese War; returned to Russia after 
World War II; forests, fisheries, 
coal, oil: maps R-259, J-297, A-406 
Salt!. Sec in Index Munro, Hector 
Hugh 

Sakl (sd'ke), a South American 
monkev M-351, picture JI-349 
Sakla (sak'i-rr'), a water wheel used 


in Egypt E-275, diagram E-274, 
picture E-274 

Sakkara, Egypt. See in Index Saq- 
qara 

‘Saknntnla’ isn-kpn'tn-la), or 'Shakun- 
tala’, Sanskrit drama by Kalidasa. 
Sakuntala is found in her forest 
home by King Dushyanta, who mar- 
ries her and gives her a ring by 
which he is to recognize her when 
she joins him at his palace; the 
ring is lo.st and the king disowns 
her, but proclaims her his queen 
when the ring is found. Story used 
in Goldmark’s opera. 

Sal'adin (1138-98), chivalrous Mo- 
hammedan leader, sultan of Egypt 
and Syria S-25 
built citadel in Cairo C-15 
burial place D-12 
Crusade against C-520 
Richard I and R-149 
Scott’s ‘The Talisman’ depicts S-25 
Snindo (sa-lii'Hw), name of several 
rivers in South America 
Saiado del Norte A-332, map A-331 
Salajar, island, Indonesia. See in 
Index Salayar 

Salamau’ra. old Spani.sh city 110 mi. 
n.w. of Madrid; pop. 80,239, with 
suburbs; beautiful medieval build- 
ings badly damaged in Spanish 
civil war: S-319, maps S-312, E-416 
battle (1812). See in Bidea: Battles, 
tahie 

university S-319, U-404: Columbus 
presents his plan, picture C-418 
Sal'ainaiider, an amphibian S-25— 6, 
pictures S-25. 26 
hibernation S-25 
lizard mistaken for L-281-2 
Snlamaiia, settlement on e. coast of 
Northeast New Guinea s. of Lae, 
maps E-203, P-16 
World War II W-262 
Salamhrla, river in Greece. See in In- 
dex Salamvria 

Salamls (.sdVa-mis), Greece, barren 
mountainous island in Gulf of 
Aegina, or Saronic Gulf; 36 sq. mi.; 
famous for defeat of Persian fleet 
by Greeks in strait between island 
and Attic coast (480 b.c.) : man 
G-197 

Snlamis. battle of (480 B c.) S-26, 
P-15g, color picture S-27 
Aristides at A-339 
Solon urges capture S-233 
‘Salainnibo’ tsd-lam-bo’ ) , novel by 
Gustave Flaubert dealing with 
Carthaginian history; heroine 
SalammbO is the daughter of Hamil- 
car Barca, Carthaginian general. 

Sul ummo'iiiac, or unimoniiim chloride 
A-236 

in electric dry cell B-80, diagram 
B-79 

Solvay process produces S-226 
Snlamvria tsg-ldm'vrl-a), also Salam- 
bria. ancient Feiieub (pe-ne'us) 
modern Greek Penelos (pe-iipe-6s’) ^ 
chief river of Thessaly, Greece’ 
100 mi. long: map G-189 ’ 

Salaiidra (sii-lan’drd) , Antonio (1853- 
1931), Italian statesman; as pre- 
mier, responsible for Italy’s early 
neutrality and later siding with 
Allies in World War I; author of 
books on political economy 

^"'witt"* an oriental 

edible nest S-459 
Snrary 

derivation of word S-31 
high U. S. officials, table U-367* 
president P-408a oo/. 

wages. Sec in Index Wages 
“.Sulnr.v grab," in U.S. history, pop- 
ul.ar term applied to an act to raiL 
.nionibers of Congress^ 

grels "£ Con- 

gress, 1873 (Grants adniinistm- 
tion); so called because the in- 


Key: cdpe, at, far, fast, what, ffill; me, yet, tern, th^re; ice. bit- row 


cumbents whose terms were about 
to expire ivere benefited; called 
also "back pay grab.” 

Salayar, or Salajar (sa-ld'ydr), long, 
narrow island, generally moun- 
tainous, in Indonesia, s. of Celebes; 
area 256 sq. mi.; pop. about 76,- 
000; timber, coconuts, tobacco. 
Salazar (sd-ia-tdr'), Antonio de 
Oliveira (born 1889), dictator of 
Portugal P-381 
Saldniihn man M-70 
Sal effervesceiis. See in Index Effer- 
vescent salt 

Sa'lem, Mass., historic city 13 ml. 
n.e. of Boston on Atlantic; pop. 
41,880; State Teachers College; 
Peabody Museum (colonial relics) ; 
map, inset M-132 

Hawthorne associations H-294, pic- 
tures M-130 
origin of name M-124 
Roger Williams expelled W-140 
Salem Maritime Historic Site N-20 
witchcraft persecutions W-180 
Salem, Ohio, city 62 mi. s.e, of Cleve- 
land; pop. 12,754; coal-mining, 
farming, and stock-raising region; 
automobile bodies, pumps; served 
as “underground railroad” station 
before Civil War: map 0-356 
Salem, Ore., state capital, 43 mi. s. of 
Portland on Willamette River; pop. 
43,140: S-26, maps U-252, inset 

0- 416 

Capitol, State, picture 0-419 
Salem College, at Winston-Salem, 
N.C.; for ivomen; founded 1772 by 
Moravian church; arts and sci- 
ences, music. 

Snlcratiis. See in Index Sodium, sub- 
head bicarbonate 

Salerno (sii-ler'no) , Italy, port on 
Gulf of Salerno s.e. of Naples; pop. 
41,925; textiles; famous medieval 
medical school: map E-425, picture 

1- 270 

university U-404 
World War II, battle W-279 
Sales, .Saint Francois de. See in Index 
Frangois de Sales, Saint 
Sales tax T-24I< 

Sal'ford, England, borough of Lanca- 
shire, practically a suburb of Man- 
che-ster; pop. 178,036; cotton, iron, 
chemicals: mai), inset B-324 
Saliaii line, or Franeonian line, of 
German emperor.s. See in Index 
Franconian line 

Saliaiis, division of Franks; pushed 
southward from homeland between 
Scheldt and Meuse as Roman power 
weakened; under Clovis (465—511) 
took all Gaul west of Loire and 
secured dominance of Franks. 
Snlleneeae. See in Index Willow family 
Salicin (,sdl'l-sin) , drug obtained from 
willow W-143 

Salle law, an early medieval law (one 
of the Germanic laws) of the Salian 
Franks, an important Frankish 
tribe; used as early as time of 
Clovis; a penal code with .some 
rules of civil law which contain 
provisions against female inher- 
itance of property; gave rise to so- 
called Salic law, enforced in France 
and various French and German 
kingdoms and duchies, which for- 
bade succession to rule to females 
and to descendants through any 
female line 

Victoria Itept from throne of Han- 
over H-260 

Salicjlic (,sal-i-sU’lk) acid, an anti- 
pyretic ( fever-allaying) drug 
(C(,H4-0H-C00H) 
formula, diagram 0-424a 
made from carijolic acid C-371 
Sallna (sa-it’Ha), Kan., railroad city 
on Smoky Hill River, 105 mi, w. of 
Topeka; pop. 26,176; ships grain; 
flour, farm machinery; Kansas 


won, for, not, djj; cure, biit, rj/de, fall, burn; out; 
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Wesleyan University, Marymount 
Coliege: mai)S K-11, U-252-3 
Sallna Cruz (sii-le'nd kros), Mexico, 
Pacific port on Gulf of Tehuante- 
pec; pop. 4614; terminal of railroad 
across isthmus of Tehuantepec: 
11-202, maps M-189, 195 
Salinas (sa-le'nas), Calif., city 84 mi. 
E.e. of San Francisco; pop. 13,917; 
vegetables; bulb and seed center; 
airport; Hartneil College; annual 
California Rodeo : maps C-35, U-262 
Salines, soluble mineral salts M-265 
.Salinity, of ocean water W-62 
.Salisbury (sals'ber-i) , Robert Arthur 
Talbot Oascoyne-Cecll, 3d marquis 
of (1830-1903), British conserva- 
tive statesman ; imperialist, premier 
1685-86. 1886-92, 1895-1902; de- 
.scenOant of Burleigh, the great 
minister of Elizabeth I ; chief politi- 
cal adviser, with Joseph Chamber- 
lain, to Queen Victoria after death 
of Disraeli: E-369e 

Salisbury, England, town on Avon 
Piiver, 83 mi. s.e. of Baltimore; pop. 
32,910; once known for woolens 
and cutlery; trade center: map 
B-325 

cathedral, picture A-iOQg : painting 
by Constable, color picture P-29o 
Stonehenge S-402, pictures M-66, 
E-357 

Salisbury, Md., city on Wicomico 
Paver, 83 mi. s.e. of Baltimore ; pop. 
15,141; shirts, poultry processing, 
canning, filling-station equipment, 
lumber and millwork; State 
Teachers College : C-224, viap M-117 
Salisbury, N. C., City 110 mi. W. of 
Raleigh; farming region; pop. 20,- 
102; cotton products, aluminum, 
auto tires, lumber; granite quarries, 
railroad shops; Catawba College, 
Livingston College: map N-274 
Salisbury, N.H. township. See in In- 
Hex Franklin, N.H. 

Salisbury, Southern Rhodesia, capital 
of Southern Rhodesia and pro- 
visional capital of Federation of 
Rhodesia and Nyasaland; pop. 118,- 
i72; founded 1890: R-144b, maps 
A-47, E-199, S-242 

Plain, high rolling plain in 
Wiltshire, England, n. of Salisbury 
Stonehenge S-402 

Sa’Iisii, a division of the Salishan lin- 
guistic stock of Indians formerly 
sbout Flathead Lake and 
Pi In w. Montana; known as 

biatheads by neighboring tribes 
because they did not deform their 
heads into “pointed heads,” but left 
them natural, or "flat.” 

Sall'va 

function D-90, P-244, H-303, dia- 
'jram D-91 

Salivary gland, a gland that secretes 
saliva P-244, G-118, R-89 

Jonas E(dward) (born 
Pit Pftysician, born New York 

lou ’ tlirector of virus research 
aooratory University of Pittsburgh 
trpm 1947; pictures V-433, H-375 
1010 vaccine V-433c-d, E-287/, pic- 
..'"fes V-433b-d 

pL Marie (17077-56), 

ballerina; friend of Vol- 
Lnni’ popular in Paris and 

iLi! Unncing expressive and 

,Sa?i''-'=5‘eLD-Uft 


ff-nius Sallustius Crispus) 
a-” w n.c.), first Roman historian 
L.j^gj'hf'hguished from annalists 

game P-320 


nnmf u" ?!’’ nttme of a periodical 
an,i T by Washington Irving 
Paulding in New 
anri - V? 1807; depicted with wit 
of ti,»i ''e the politics and customs 
- he day; named from salmagundi 


in cookery, a di.sh containing varied 
and highly seasoned Ingredients. 
Salmon (sdm’dn), a food fish S-28-9, 
F-115, pictures S-28, color picture 
P-118 

canning industry: British Coiumbia 
B-316, iiictvre C-87 
egg, pictures E-269, F-109 
fish ladder, picture S-28: Bonneville 
Dam, picture D-7 
fish locks, picture D-7 
government protection and propa- 
gation F-109, A-133, pictures P-109 
methods of catching, pictures P-112- 
13, U-306, W-47 

migration S-28, 29, map M-241, pic- 
tures S-28, M-244 
skin used for leather L-150 
speed P-102 

Salmon Falls, in Snake River, in s. 

Idaho; power plant: map 1-21 
Salmonidae (sdl-mon'i-de) , family of 
fishes including salmon and trout. 
Salmon River, Conn., a tributary of 
Connecticut River, maps C-438, 445 
Salmon River, Idaho, tributary of the 
Snake River; 450 mi. long: 1-13, 
maps 1-14, 21, U-296 
Salmon River Mountains, in Idaho; 
highest point, Hyndman Peak 
(12,078 ft.) : 1-13, maps 1-14, 21 
Salome (sa-lo’me), daughter of Hero- 
dias, who bade her ask of Herod 
the head of John the Baptist; sub- 
ject of opera by Richard Strauss, 
first produced in 190.5, and of play 
by Oscar Wilde: H-349 
Salomon (or Solomon), Haym 
(17407-85), American patriot 
and financier, born Lissa, Poland, 
of Jewish-Portuguese ancestry ; 
to America 1772; opened commis- 
sion merchant business in New 
York. Arrested by British for con- 
spiracy, he escaped death 1778 by 
breaking jail: appealed in v'ain to 
Continental Congress for employ- 
ment; became leading banker in 
Phiiadelphia, handling French and 
Dutch loans to colonies, advancing 
over ?658,000 to finance American 
Revolution; after war suffered re- 
verses: left family in poverty. 

Salonika (sdl-o-iie'fcq), also Salomki, 
Greek Tliessaloiiike (the-sa-lo-npe - 
hue), ancient Thessalonloa (thes-a- 
Idn'i-ka), Greece, chief port of n. 
Aegean; pop. 217.049: S-29, maps 
c* 1 SQ 7^-417 

World War I W-230, V-446, map 
W-222 , . 

Salons (sd-7o>V). brilliant gatherings 
which flourished in 
and 19th centuries; first held by 
Mme. de Rambouillet; other famous 
ones by Mme. de ScudOiw. Mme. de 
Staei Mme. RScamier: C-468 
SaTponk places for retail sale of 

Salp‘ig°os’srs?L annual garden plant 
(Salpiglossis sinnata) of the night- 
shade toniily with large funnel- 
shaped purple, blue, red. yellovv, 
or white flowers that are beauti- 
fully penciled and veined with 
deeper colors; leaves notched, and 
have pungent odor; native to Chi , 
also called painted tongue 

’is, 

when and how to plant, table ^-19 
Salsify, meadow. Sec in Index Goats- 

Sal Mda, sodium carbonate S-225 
Salt, in chemistry A-10. E-315, fa-za, 
SI For salts of the important ele- 
ments sec ill Index element y 
name, as Aluminum 
common salts C-217 „ - 

inorganic, in protoplasm B-145 


H:: 
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metallic, in electroplating E-321 
ocean content 0-328, 336 
soap, a metallic salt S-211 
Salt, or sodium eliloride, common salt 
S-29-31, pictures S-30-1 
chemical nature A-9-10, diagram 
1-206 

crystal, diagram 1-206, picture C-625 
Dead Sea P-44—5, 47, picture A-409 
food preservative F-224 
freezing solution F-284 
halite, the mineralogical name M-265 
iodized I-204f7 
ionization, picture E-301 
LeBlanc soda process uses S-226, 
226 

mine, picture M-269 
money S-31: in Ethiopia E-402 
ocean content 0-328, 336 
producing regions S-29 
Alberta, Canada A-143 
Carpathian deposits S-29 
United States S-29: Great Salt 
Lake G-185; Louisiana L-324 
scarcity in pioneer days P-264 
solubility S-234 

Salta isiiVtd), city in n. Argentina, 
140 mi. n. of Tucumfin : pop. 
67,403; on railroad to Bolivda; 
commercial center; sugar mills, 
savv'mills, rice cleaning: map S-263 
Salt-box boiisp, dwelling with a 
double-sloping roof, picture A-207 
Salt caice S-226 

Sait dome, or salt plug, in geology 
traps petroleum P-170, diagram 
P-170 

Salten (siil'ten), Felix (1869-1945), 
Austrian essayist, nov'elist, and 
dramatist: praised as stylist; gives 
sympathetic portrayal of animal 
characters (‘Martin Ov'erbeck’; 
‘Bambi’, on which Walt Disney's 
motion picture ‘Bambi’ was based; 
and ‘The Hound of Florence’). 

Salt Flats, in Utah G-185 
Saltillo (sdl'te'yo), trade center in 
n.e. Mexico, capitai of Coahuila 
state; pop. 69,874; textiles, flour; 
altitude 5337 ft.: maps M-189, 
194-5, N-251 

Salt Lake City, Utah, state capital, in 
n. of state near Clreat Salt Lake; 
pop. 182,121; S-31-2, maps U-416, 
U-252, pictures S-S2, U-419 
Capitol, State, picture U-419 
monument to gulls G-230 
Mormon headquarters M-393: tem- 
ple, picture S-32 
Salt Lake Desert, Utah U-299 
Salt lakes L-87. See also in Index 
Lakes, subhead salt 
Salt Lake State, popular name for 
Utah. 

Salto (sdl'to), Uruguay, city on Uru- 
guay River, 260 mi. n.w. of Monte- 
video; pop. 44,000; shipping point 
for stock-raising district: maps 
S-253, U-407 

Salton Sea, lake in Imperial Valley 
in s. California, about 250 feet be- 
low sea level ; water of this lake too 
salty for domestic use and for irri- 
gation ; despite rapid evaporation, 
level of lake is kept nearly constant 
by water draining in from Imperial 
Valley irrigation system; C-39, 
C-415, maps C-35, U-303 
Saltpe'ter, potassium, sodium, or cal- 
cium nitrate; the potassium salt is 
also called niter and the .sodium 
salt Chile saltpeter: S-32, N-240 
Chilean industry C-251, S-32, picture 
C“253 

gunpowder contains G-232-3, E-458 
Salt Plains, in Oklahoma, two regions 
covered by layers of salt varying in 
depth from a thin coating to about 
6 in. Edith Plain, in n.w. on Cimar- 
ron River, covers 6000 acres and 
supports no life. Cherokee salt 
.strip, about 40 mi. n.w. of Enid, 
cov'ers about 28,000 acres and sup- 

;■ (c in azure) ;K = German guttural ch 



SALT 


500 


SAMNIUM 


through Burma, to Gulf of Marta- 
ban: B-359, 361, maps 1-123, A-407 
Saliburg- {zalts'hurK) , Austria, pic- 
turesque city in Salzburg Alps, 
155 mi. TV. of Vienna; pop. 102,927; 
capital of Salzburg province (2762 
. sq. mi.; pop. 327,232); castle, 
cathedral, and many other fine 
buildings; home of Mozart; annual 
music festival: A-496, maps E-416, 
G-88, E-425 

Salzburgers, German Lutheran im- 
migrants (about 135) to colony of 
Georgia (1734-35), seeking re- 
ligious liberty; first settled near 
Springfield, moved to New Ebe- 
nezer; industrious, contributed to 
growth of silk weaving industry 
before American Revolution. 
Salzedo (sitl-z&'do) , Carlos (born 
1885), harpist and composer, born 
France; came to U. S. 1909 to 
become solo harpist with Metro- 
politan Opera Company, resigned 
1913 to do creative work; U. S. citi- 
zen after 1923; appeared as harpist 
with leading symphonies in XJ. S. ; 
compositions for harp and orchestra 
often in quintuple meter. 

Samar (sd'nicir), 3d largest of Philip- 
pine Islands; 5124 sq. mi.; pop. 
470,678; principal crops, Manila 
hemp (abaca) and coconuts: maps 
P-195, A-407, P-16 
Samara, Russia. See in Index 
Kuibyshev 

Samaria (sa-mdr'i-a), ancient city of 
Palestine, 33 mi. n. of Jerusalem; 
became capital of Israel 9th cen- 
tury B.c. (name also applied to 
region of central Palestine occupied 
by Samaritans) : map B-138 
Assyrians capture J-352-3 
Somarlo, battle of, during World 
War I, at Samaria, Palestine, Sept. 
19-22, 1918; British and Arabian 
troops under General Allenby de- 
feated Turkish forces. 

Sama'rlum, a chemical element, tallies 
P-151, C-214 

Samarkand, also Samarqand (sa-mar- 
kand'), Russia, central Asiatic citj’ 
in Uzbek S.S.R., 120 mi. e. of Bo- 
khara; pop. 150,000; ancient Mara- 
canda; famous medieval center of 
learning: T-214, maps R-259, 

A-406, M-7 

tomb of Timur Leng, jiicture R-285 
Samar’oir, Olga (1882-1948), pianist, 
born San Antonio, Tex.; of German 
and Russian descent; married Leo- 
pold Stokowski 1911, divorced 1923; 
retired in 1925 from successful con- 
cert career after injury to wrist. 
Samarra Isd-mar'rd) , Iraq, town on 
Tigris River, 60 mi. n.w. of Bagh- 
dad; place of pilgrimage for 
Mohammedans of Shiite sect: map 
1-224 

tower, picture M-175 
Sambar, deer of Asia D-45 
Sambikl-saru, the Three Mystic 
Monkeys of Japan, picture M-353 
Snmbre isan'bru) , river in n.e. France 
and Belgium; rises 120 mi. n.e. of 
Paris and flows 100 mi. n.e. to 
Meuse at Namur: M-185, map B-111 
Sam Browne belt, leather belt held by 
strap over right shoulder; named 
for Sir Samuel J. Browne (1824— 
1901), British army officer. 

Sam Houston State Teachers College, 
at Huntsville, Tex.; state control; 
founded 1879; arts and sciences, 
education; graduate study. 

Samian ware, Roman pottery P-394 
Samlsen, Japanese musical instrument 
J-S13 

Sam'nites, ancient warlike tribes in- 
habiting mountainous portions of 
s. half of Italy R-184 
Somnium, country of ancient Italy, 

map 1-263 

Key: cdpe, dt, far, fdst, wh(tt, f{fll: mS, yet, fern, thdre; Ice, bit; row, won, for, not, dp; cure, but, rj/de, fvll, bdrn; out; 


GUN S.4LUTES— UNITED STATES 

48 cams. Salute to the Union, commemorative of the Declaration of Independence. 
One gun for each state is fired at noon Julj' 4 at everj' U. S. nuhtarr post and on 
board ever}’ U. S. commissioned naval vessel. 

21 guns. Salute given to national flag; president of the U. S.; ez-presidents of the 
U. S.; presidents and sovereigns of foreign countries; and membera of ro}al families. 
19 guns. Salute given to vice-president of the U. S.; members of U. S. Cabinet (in- 
cluding deputy secretary of defense and the secretaries of army, na-p’, and air fmce): 
president pro'tempore of U. S. Senate; foreign ambassadors; and the chief justice of 
U. S. Supreme Court. , j j ■ c 

17 guns Salute given to assistant secretaiy of defense and the under- and assistant 
secretaries of army, nav}’, and air force; governors or viceroys of territories of foreign 
poners- speaker of U. S. House of Representatives; a committee of Congress: chair- 
man joint chiefs of staff; armv, nav}-, and air force chiefs of staff; former chiefs of 
staff- generals of the armv and generals of the air force; generals in the army and air 
force; fleet admirals and admirals in the navy; and foreign officers uith corresponding 
ranks. . , . • 

15 guns. Salute given to territorial vice-governors; American envoys and ministers 
plenipotentiary: foreign envoys and ministers plenipotentiaiy accredited to the U. S.; 
lieutenant generals in the armv and air force; vice admirals in the navy ; and foreign 
officers with corresponding ranks. 

13 guns. Salute given to .\merican ministers resident; foreign ministers resident ac- 
credited to the U. S.; major generals in the arm}’ and air force; rear admirals in the 

navy; and foreign officers nith corresponding ranks. 

11 guns. Salute given to -American charges d'affaires; foreign charges d'affaires ac- 
credited to the U. S.; brigadier generals in the army and air force; commodores m the 
navy; foreign officers nith corresponding ranks; consuls general of the U. S.; and foreign 
consuls general. 

7 guns. Salute given to consuls of the U. S. and foreign consuls to the U. S. 

5 guns. Salute given to vice-consuls of the U. S.; foreign vice-consuls; and consular 
agents of the U. S. and foreign poners. 


ports only 4 forms of life, 2 species 
of beetles, and 2 varieties of 
grasses ; part of lake and dam built 
here is government owned and used 
as a game refuge chiefly for migra- 
tory water birds. 

Salt plug. See In Index Salt dome 
Salt Bebelllon, in India G-9 
Salt Klver, in Arizona, smail tributary 
of the Gila, maps A-353, C-4145 
Roosevelt Dam. See in Index 
Roosevelt Dam 
valley P-206 

Salt Kiver 3Iountains, range of Rooky 
Mountains, in w. Wyoming, maps 
W-316, 322 

Salt sage, a desert plant S-14 
Salt Springs Ham, in California, on 
North Pork of Mokelumne River, 
picture D-9. See also in Index Dam, 
table 

Saltiis, Edgar (1855-1921), writer, 
born New York City; best known 
for realistic novels, hut also pub- 
lished biographical and philosoph- 
ical works ('Imperial Purple’; 'The 
Pomps of Satan' ; 'Daughters of the 
Rich': 'The Paliser Case'). 
Salt-water mussel C-339 
Saltykov (sal'te-kof) , Mikbail Evgraf- 
ovich (1826-89), Russian satirical 
writer under pseudonym Shched- 
rin ishched-ren') ('A Complicated 
Affair’: 'Provincial Sketches'; ‘The 
History of a Town'). 

Saluda Ham, in South C.arolina, on 
Saluda River, maps S-290, 283. See 
also in Index Dam, table 
Saluda Kiver. S. C., rises in Blue 
Ridge Mountains, unites vv’itli the 
Broad at Columbia to form the 
Congaree: maps S-290, 283 
Saluki (.sa-hi'ki), a hunting dog, table 
D-1180 

Salutation, of letters L-172 

gun salutes, in U.S. Sec table on 

this page T7, ion 

president’s flag and colors F-129 
United States flag F-124 _ 

Salvador lsdl'va-d6r), or Sao Salva- 
dor. also Bahia, Brazil, seaport on 
All Saints Bay (Bahia de Todos os 
Santos), 775 mi. n.e. of Rio de 
Janeiro: pop. 395,993; nnpital of 
state of Bahia: maps B-288, S-252, 
picture B-292 

tobacco plantation near, picture 
T-142 


Salvador, El, smallest of Central 
American republics; 13,176 sq. mi.; 
pop. 1,855,917; cap. San Salvador: 
S-32— 3, maps C-172, N-261. See also 
in Index Central America 
flag F-138, color picture F-1S6 
literature L-128 
national song N-43 
products S-32 

relationships in continent, maps 
N-245-6, 248, 250-1, 258 
Salvage, the saving of a ship or of 
its cargo, and the reward for such 
a service; also, less commonly, the 
saving of other forms of property 
(from Latin salvus, safe). 
Salvatlerra, .Tuan 3Inrln (1648-1717), 
Italian Jesuit mi.ssionary, born 
Milan, Italy; in 1697 founded mis- 
sion at Concepcion Bay on east 
coast of Lower California. 

Salvation Army S-33— 5, pictures S-33— 
4, For membership, see in Index 
Religion, table 

Salvator Kosa. See in Index Rosa 
Salvemini isal-vd'me-ne), Gaetano 
(born 1873), Italian historian, born 
Molfetta, Italy; professor of historv' 
University of Florence 1916-25 and 
after 1948; anti-Fascist, left Italy 
1925, liv-ed in England and U. S.; 
lecturer Harvard University 1934- 
48; returned to Italy 1948 ('Prelude 
to World War II’) 

Salverson, Eaiira Goodman (born 
1890), Canadian writer; 'The Vik- 
ing Heart’ pictures realistically the 
lives of Icelanders liv’ing in Canada ; 
’Confessions of an Immigrant’s 
Daughter’, autobiography. 

Salvl (sal’iie), Niccolo or Nicola 
(1697-1751), Italian architect and 
sculptor, born Rome, Italy: R-195 
Salvia, or scarlet sage, a genus of 
plants and shrubs of the mint fam- 
ily; about 500 species; flowers 
tubular, scarlet, white, or blue. 
Salviiii isdl-ve’ne), Tommaso (1829- 
1915), Italian actor; famous on 
Italian, English, and American 
stages; chief successes in ‘Oreste’; 
‘La Morte Civile*; 'Francesca da 
Rimini’; ‘Othello’. 

Sal volatile, ammonium carbonate 
A-236 

Salween' Kiver, or Salwin Hirer, in 
southern Asia; rises in s.e. Tibet 
and flows 1750 ml. s., principally 
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Samoa (sa-niu'a) , formerly called 
Xavicafors Islands, chain of islands 
in E, Pacific; more than 1200 sq. 
mi.: S'35, P-13, map P-17, picture 
S-36. .See also in Index American 
Samoa; Western Samoa 
clothing S-35, jnctitres P-12 
German intervention H-276 
government; United States U-362 
people S-35, pictures P-3, 12, R-21 
shelter, picture P-12 
Steven.son in S-394 

Samos (su'mds), small Greek island 
in Aegean Sea near Asia Minor; 
area about 100 .sq. mi.; pop. 56,273; 
flourishing Greek colony 6th cen- 
tury B.c. ; famous temple of Hera; 
exports wine, raisins: maps G-189, 
E-417 

Sam'oset (died about 1653), Ameri- 
can Indian chief, friend of Pilgrims 
at Plymouth P-325 

.S'am’otlirnce (Greek .Samothrake) , 
small Greek island in n. Aegean; 
‘Winged Victory’ found here 1863 
now in Louvre, museum in Paris, 
Prance: maps G-189, 197 
.Samotlirace, Tictory of. Sec in Index 
Winged A'ictory 

Samovar (sdm'o-viir) (Russian, "self- 
boiler”), metal urn to Hold water 
for making tea; glowing charcoal, 
placed in a pipe through the center, 
boils the water and keeps it hot. 
Samoyed (snm-d-j/ed.'), tribe living on 
Arctic coast between Petchora and 
Yenisei rivers; hunting, fishing; 
reindeer; stone huts; Implements of 
bone and stone 

racial classification, chart R-22 
.‘iamoyed, a working dog, color picture 
D-116n. tahJe D-118h 
.Samp, coarse hominy 0-484 
Sam’pniiK, .small fiat-bottomed boats 
of China and Japan ; used by Chinese 
as houseboats: A-416, C-264, C-116, 
pictures C-264, A-421, T-1701) 
.Sample, in statistics .S-385b 
in industry 1-143 

.Sampler, a piece of embroidery, gen- 
erally worked on canvas or on some 
other coar.se material, picture A-210 
■Sample shows, manufacturers P-11, 
12-13 


Sampling, in advertising A-24 
Samp'son, William Thomas (1840— 
1902), rear admiral, born Palmyra, 
W Y.; served in Civil War; in 
Spani.sh-Ainerican War, had 
charge of the North Atlantic .squad- 
ron and conducted the blockade 
of Santiago, Cuba; the battle of 
Santiago was fought according to 
his plans, though he was absent 
at the time conferring with Army 
leaders; S-325 

■Sam'son, Hebrew judge and hero, 
^®{cl)rated for feats of strength, 
u hen Delilah had his locks shorn, 
his strength departed and he was 
enslaved and blinded by the Philis- 
tines. As his hair grew, his strength 
returned and he pulled down the 
house on his enemies' heads and 
“fa own (Judg. xiii-xvi): J-352 
• amson Agonistes' tdy-o-nis'tez) , 
.tragedy by Milton M-260, E-378 

and Delilah’, opera by Saint- 

story 0-393 

‘ fSfI”t-SQn’), seaport of Asiatic 

lurkey on s. coast of Black Sea; 
‘}?°tit 380 mi. e. of Istanbul; 
j a principal source of Turk- 
's U,- tafiacco ; ancient Greek city, 
amisus, stood 1% mi. n.w. ; cereals, 
lOBacco, olives, wool; pop. 43,937: 
q T-215, B-204, E-417 

of Hebrew judges, 
Saul and David (I Sam- 
, 1 gave name to 9th and 10th 
Testament containing 
istory of Israel from the birth of 


Samuel to the death of David: 
J-352 

meaning of name N-2a 
Samuel, Harold (1879-1937), English 
pianist, famed interpreter of Bach. 
Samuel, Herbert Louis Samuel, first 
VlHcoiint (bom 1870), British Lib- 
eral political leader; high commis- 
sioner to Palestine 1920-25; home 
secretary 1916 and 1931-32. 
Samurai (sd'ni'ii-ri) , feudal warriors 
of Japan J-318, 319-20 
.San'a. or Sanaa (sdn-d'), capital of 
Yemen, Arabia; pop, 28,000: 
maps A-285, A-407 
peak nearby A-285 
Sniinnaiida (sdn-n-nun' dp) , New 
Guinea, strategic point on n. coast 
of Papua between Buna and Gona 
World IVar H W-262 
San Aii'gelo, Tex,, city 170 mi. n.w. of 
Austin; pop. 52,093; wool and mo- 
hair market, center of stock and 
farming region; health resort; oil- 
distrihuting center: maps T-90, 
U-252 

San Aiito'nio, Tex., city on San Antonio 
River: pop. 408,442: ,S-36, maps 
T-91 U-252 

battle of the Alamo T-94, S-36, pic- 
ture T-77 

P,.andolph Field, picture T-96 
San Jo.se Mission, picture T-81 
San Antonio River, in Texa.s, fiows 
200 mi. into Gulf of Mexico, map 
T-78 

San Benito (son bc-ne'fd), Tex., city 
in s. point of state about 6 mi. from 
Mexico line: pop. 13,271; general 
and truck farming, citrus fruit 
growing, cotton ginning, dairying; 
headquarters for irrigation system: 
map T-91 

San Bernardl'iio, Calif., commercial 
city and health resort 55 mi. e. of 
Los Angeles; pop. 63,058; ships 
citrus fruits; r.r. shops; maps C-S5, 
U-252, inset C-35 

San Bernardino Mountains, range in 
s. California: highest point 11,600 
ft.: C-37, maps C-26, 35, U-303 
San Bias (sou. bids'), Mexico, seaport 
on Pacific coa.st; pop. 752: maps 
M-189, 194 

San Bias Islands, official name Arclii- 
pielago de las Mnlatas, group of 
about 400 small islands on n. coast 
of Panama, extending s.e. from the 
Gulf of San BIa.s; inhabited by 
Cunas Indians, also called Tule.s 
or San Bias Indians: picture L-107 
S.an Bruno (s«n bru'na), Calif., city 
10 mi. s. of San Francisco; pop. 
12,478; residential; radio tubes, 
printing, ornamental iron; cut 

flowers: iiiap, C-34 

San Bnenaventiirn, Caiif. See in In- 


dex Ventura 

ian Carlo, noted opera house in Na- 
ples, one of largest in Europe; re- 
built after destruction by fire in 1816. 
;an Carlos, Calif., city 20 mi. s.e. of 
San Francisco: pop. 14,371; elec- 
tronic and metal products, processed 
food : map, inset C-34 
ianclil (sSn'c/it). village in Bhopal 
state, India, 26 ml. n.e. of Bhopal; 
famous for topes, old Buddhist 
shrines. „ . _ , _ 

lancfio Panza (,sa7iO Span- 
ish scin'cho pan't/ia). squire in Cer- 
vantes’ ‘Don Quixote’. 

;an Cristobal (sdn kris-to b’l), Vene- 
zuela, town in w. near border of 
Colombia; pop. 56,073 ; coffee, 
wheat, cattle, coal, petroleum: 
wiciT? V”'i42 

anctions, League_ of Nations L-142 
ancti Spiritus isdngk te spcre-tos), 
Cuba, city 20 mi. from s. coast; pop. 
115 484 with suburbs: founded 
1516: 7nape C-528, W-96 . - 

anctnary. right of. in church C-302 


Sancy. famous diamond, picture D-79 
Sand, George, pen name of Amandine 
Lucile Aurore Dupin, Baroness 
Dudevant (dii-du-vah) (1804-7G), 
French novelist and feminist; early 
novels are of revolt of women 
against convention.^; later stories 
of rural life are her greatest 
(‘Jeanne’; ‘Jacques'; ‘Con.suelo'; 
‘The Devil’s Pool’; ‘Tales of a 
Grandmother', stories for children) 
Chopin and C-290 
leader of Romantici.sts F-288 
Sand .S-36— 8, E-184, color picture S-37. 
Sec also in Index De.serts; Dime 
brickmaking B-302 
filtration of water W-72 
glassmaking G-120, .S-38: sand de- 
posits G-120 

minerals compo.sing S-38 
musical sands S-38 
quicksand Q-12~13, picture Q-13 
silicon a constituent S-179 
soil S-23I 

water makes W-60 
Sandal, footwear .S-162, picture S-162 
Sandalwood, a tree or its fragrant 
wood S-38-9 

formerly found in Plawaiian I.slands 
H-290 

Sandarac (sdn'da-rdk) , a re.sin of the 
pine tree of n. Africa and Australia, 
used in making varnish and lacquer 
L-81 

Sand.aj-, one of Orkney Islands 0-425, 
map B-324 
Sandblast S-38 
pneumatic appliance P-329 
Sandbox tree, or monkey dinner bell, 
tropical tree (Hura crepitans) 
native to Central and .South Amer- 
ica. Grow.s to 100 ft.: branches 
spiny. Leave.s oval, to 2 ft. long; 
flowers red; fruit about 3 in. across. 
Tree secretes a poisonous milky 
juice used by Indians to poison 
darts. Sometimes called assacu and 
dynamite tree. Wood, pale yellow 
or brown, soft, easily worked : used 
for furniture under name hura, or 
possumwood: S-96 
Sandbar, Sec in Index Buffalo bur 
Sand'burg, Carl (born 1878), Ameri- 
can writer S-39, A-230c, picture 
S-39 

quoted A-230c 
stories S-417-18 

Sand culture, a form of chemical gar- 
dening P-309 

Sand dab, name applied to any of 
several small floundens P-140 
Sand dollar, a sea urchin S-383, .S-94 
■Sand dune. Sec in Index Dune, .sand 
.Sandean (sah-do’), (Leonard .sylvain) 
•Jules (1811-83), French novelist 
and dramatist; collaborated witli 
George Sand on early works under 
pen name, .rules Sand; author of 
many romantic novels and plays 
(‘Marianna’: ‘Mile, de la Seigliere’; 
‘Fernand’). 

Sanderling, shore bird of family 
Scolopacidaej the sanderling (Cro- 
cethia alba) i.s about 8 inches long; 
it is the onlj’ .species of its family 
to have 3-toed feet; ranges from 
Arctic regions to South Africa and 
various Pacific islands; in North 
America, occurs along e. and w. 
coast.s and inland; summer plumage 
white underneath, browni.sh gray 
above, reddish on breast: winter 
plumage light gray. S-209 
Sand fly. See in Indc.r .Stable fly 
‘Saiidford and Merton’, children's book 
by Thomas Day L-27Q 
Sandglass, or liourglass W-55, pic- 
ture W-54 

.Sandhill crane F-507, picture B-171 
"Sand hog” C-17, pictures C-17, 
T-208-10 

Sandia. a pueblo 12 mi. n. of Albu- 
querque. N. M., on the Rio Grande: 


ii:pem.g-o; fWn.«ien:n=French nasaKJean) ,.g;i=French ^ (= in azure) ;ir=German guttural eg 
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Sandia people belong to the Tanoan 
language group o£ Pueblo Indians. 
Snndla Sian, prehistoric North Ameri- 
can man P-209 

San Diego (,sdn dl-d’gd), Calif., sea- 
port in s.iv. corner of state; pop. 
1950 census, 334,387 (1952 special 
census, 434,924) : S-39-40, maps 

C-35, 11-252, pictures S-40 
first mission S-40, C-46 
fishing port F-111 
population, growth, charts G-165 
zoo Z-353-4, 360 

Son Diego State College, at San Diego, 
Calif.; state control; opened 1898; 
arts and sciences, teacher educa- 
tion; graduate study in education. 
Sand launee, widely distributed family 
of shore fish (Ammodytidae) , 
small, slender, silvery bodied, and 
ivith the habit of burying them- 
selves in the sand, where they often 
are left by the ebbing tide. 

Sand lily, a plant (Leucocrinum mon- 
tanum') of the lily family; long nar- 
row leaves tufted on rootstock and 
clusters of delicate white, lilylike 
flowers resembling narcissus ; grows 
in Rocky Mountains region. 

Sand martin, English term for bank 
swallow, also for rough-winged 
swallow S-458 

Sand modeling, picture P-86c 
Sand mold process, in casting metals 
S-75 

San Domin'go, name sometimes used 
for Santo Domingo, former name of 
Dominican Republic, 

Sandow (sdn'do'), Eugene (1867- 
1925), German strong man and 
physical culturist, born KSnigsberg, 
Germany ; noted for feats of 
strength; founded magazine 'Phys- 
ical Culture’. 

Sandoz, Marl Susette (born 1897?), 
writer, born Sheridan County, Neb.; 
won Atlantic Monthly prize 1935 
for ‘Old Jules', caustic biography 
of her Swiss immigrant father who 
settled in w. Nebraska 1884. 

Sand painting, picture 1-1085 
Sandpaper, glue-coated paper sprin- 
kled with sand; used in rubbing 
down paints, rough surfaces. 
Sandpiper S-2()9 
plover related to P-321 
Sand roller. See in Index Perch trout 
Sand shark S-136 
Sandstone S-38, M-266, R-169 
geologic history G-60, 52, diagram 
G-51, pictures G-50, R-168 
quarrying Q-2-3, picture Q-2 
weight and strength, table R-167 
Sandus'ky, Ohio, port and railroad 
city 55 mi. w. of Cleveland on San- 
dusky River and Sandu.sky Bay, in- 
let of Lake Erie; pop. 29,375; trade 
in coal, lumber, limestone, fruit; 
fisheries ; fiber boxes, radios, rubber 
products, wine; maps 0-356, U-263 
Sand viper V-477 

Snndwieli, Jolin Montagu, 4th earl of 
(1718-92), English political leader, 
notorious lor his personal and polit- 
ical vices; first lord of the admi- 
ralty 1771-82; invented "sandwich” 
because he was too busy gambling 
to eat regular meals. _ 

Sandwich, small seaport in Kent, 
England, on Stour River; one of 
Cinque Ports of Middle Ages. 
Sandwich glass, term now used for 
pressed glass made in American 
factories 1825-1900; formerly, 
glass made by Boston and Sand- 
wich Glass Co., Sandwich, Mass. 
Made in raised patterns, such as 
the Hobnaii, and in color; once- 
popular piece, the cuii-plate. de- 
signed to hold cup while one drank 
from saucer. Name also given to a 
safety glass made with a layer of 
plastic between sheets of flat glass. 


Sandwicli Islands, name given to Ha- 
waiian Islands by Cook H-290. See 
also in Index Hawaiian Islands 
Sandwort, any plant of genus 
Arenaria. See in Index Arenaria 
Sandy Hook, narrow sandy peninsula 
on New Jersey coast extending 6 
mi. n. and partiy enclosing New 
York Bay; historic Sandy Hook 
lighthouse about 200 years old: maj} 
N-164 

Sandys (sands). Sir Edwin (1561— 
1629), English statesman; member 
of Parliament; knighted when 
•lames I became king; treasurer of 
the Virginia Company and very 
active in its interests. 

Sandys, Frederick (1832—1904), Eng- 
lish painter of the Pre-Raphaelite 
group; highly .skilled in drawing; 
favorite subjects from Norse myth- 
ology. 

San Felipe (sdn fa-le'pe) (Spanish 
for “St. Philip”), a pueblo 35 mi. 
s.w. of Sante Fe, N. M., on the 
Rio Grandfe; San Felipe people be- 
long to the Keresan language group 
of Pueblo Indians: map N-178 
San Felipe de Austin, name given to 
colony, founded 1821 by Stephen 
Puller Austin, between lower Colo- 
rado and Brazos rivers in Texas; 
name later (1824-35) given to seat 
of government of colony, near pres- 
ent village of San Felipe, Tex. 

San Fernando, Calif., city 20 mi. n w. 
of Los Angeles; pop. 12,997; citrus 
fruit and olives; Mission of San 
Fernando Rey nearby: map, inset 
C-35 

San Fernando Mission, Calif., picture 
C-45 

Sanford, Fla., city at head waters of 
St. John's River 93 mi. n.e. of 
Tampa in agricultural section ; pop. 
11,935; lumber products: maps 
P-168, U-253 

Sanford, Me., in York County, on 
Mousam River, s.w. of Portiand; 
pop. of township, 15,177; abundant 
water power; automobile uphol- 
stery, Palm Beach cloth : map M-5S 
Sanford, N. C., town 36 mi. s.w. of 
Raleigh; pop. 10,013: tobacco and 
general farming; brick, tile, pot- 
tery, textiles: map N-274 
Sanforized cloth, picture P-8 
San Francisco, Calif., 2d city of state; 
pop. 775,357 : 8-41—2, maps A-531, 
U-252, inset C-34, pictures S-41. 
415-2 

aqueduct A-283, S-42 
bridges- Golden Gate Bridge B-308, 
pictures B-310, 8-41; San Fran- 
cisco-Oakland Bay Bridge B-308, 
pictures B-307, 0-321, S-41. See 
also in Index Bridge, table 
cable cars S-430 
cable connections C-5, 8 
Chinatown S-41n, pictures S-415. 
F-59 

civic center S-41a, picture C-323 
conference. World War II. See in 
Index San Francisco Conference 
earthquake S-41n 
fairs S-41a, pictures P-ll 
Federal Reserve Bank (12th) and 
district, map F-49 
furniture market F-319a 
gold rush of ’49 C-48 
market, picture P-1425 
museiims. See in Index Museums, 
tabic 

population, growth, charts G-166 
presidential convention. Sec in In- 
dex Convention, tabic 
temperature C-38 
water supply S-42, A-283 
San Francisco, Dnliersity of, at San 
Francisco, Calif.; Roman Catholic: 

sciences, business administration; 


coeducational in education, law, 
nursing, and graduate division. 
San Francisco Bay, on coast of Cal- 
ifornia at San Francisco; about 50 
mi. long including n. part called 
San Pablo Bay; width from 3 to 
12 mi.; entrance to Pacific is by 
Golden Gate: S-41, map C-34, pic- 
ture S-41 

Carquinez Strait Bridge, picture 
B-311. See also in Index Bridge, 
table 

San Francisco-Oakland Bay Bridge 
B-308, pictures B-307, 0-321, S-41, 
See also in Index Bridge, table 
San Francisco College for Women, at 
San Francisco, Calif. ; Roman 
Catholic; founded 1930; arts and 
sciences, education, nursing; grad- 
uate school. 

San Francisco Conference, World 
War II W-298, U-392, picture 

W-299 

San Francisco Mountain, or San Fran- 
cisco Peaks, Arizona, group of ex- 
tinct volcanic cones n. of Flagstaff; 
Humphreys Peak, 12,055 ft., highe.st 
point in state: map A-352 
San Francisco-Oakland Bay Bridge 
B-308, pictures B-307, 0-321, S-41. 
See also in Index Bridge, table 
San Francisco State College, at San 
Francisco, Calif.; opened 1899; 
arts and science.s, busines.s, educa- 
tion : graduate studies ; Air Force 
ROTC. 

San Gabriel, Calif., residential city, 8 
mi. e. of Los Angeles; pop. 20,343; 
large tourist trade; San Gabriel 
Mission ; map, inset C-35 
San Gabriel Mission, early California 
mission in the city of that name, 
8 mi. e. of Los Angeles; founded 
1771; old building destroyed by 
earthquake 1812; present church 
built after that date ; Mission Play- 
house, in which mission plays were 
formerly produced, is now a motion- 
picture theater. 

San Gabriel Mountains, range in Cal- 
ifornia, n.e. of Los Angeles; con- 
tains nine peaks more than 8,000 
ft. high; loftiest Mt. San Antonio, 
or Old Baldy (10,080 ft.): C-37, 
picture C-25 

San Gabriel No. 1 Dam, in California, 
on San Gabriel River. See in Index 
D.am, fable 

Sangamon (sdng'ga-mun) , intergla- 
cial period 1-5 

Sangamon River, crooked stream 
flowing w. about 150 mi. across 
central Illinois to the Illinois River 
Abraham Lincoln at New .Salem 
L-247, 1-27, map T-36 
Springfield, 111. S-367 
•Sanger. Margaret (Mrs. J. Noah Slee) 
(born 1883), leader in birth control 
movement, horn Corning. N. Y. ; 
1917 founded American Birth Con- 
trol League: established first per- 
manent birth control clinic in New 
York City 1923. 

Sangreal. See in Index Holy Grail 
Sangre de Cristo (sdng'grc dc kris'lo) 
Mountains, s. range of Rocky Moun- 
tains, in s.-central Colorado and n. 
New Mexico, maps C-402, 408—9, 
N-178, U-297 

San'liedrin, the supreme judicial coun- 
cil of the ancient Jews 
condemns .Tesus J-340 
San lldefoiiso (sdn el-dd-fdn'sd), 
also La Granja (Id grdng'hd), 
Spain, town 40 mi. n.w. of Jladrid; 
palace built by Philip V; secret 
treaty between Napoleon and Spain 
(1800) ceded Louisiana to France. 
San Tldefonso (sdn il-de-fdn'so) , a 
pueblo about 18 mi. n.w. of Santa 
Fe, N. M. ; San lldefon.so people 
belong to ‘Tanoan language group 
of Pueblo Indiana: map N-178 


Key: cape, at, far, fast, whpt, fflll; me, yJt, fern, there; fee. bit; row, won, far, ndt, do; cure, but, rude, full, bdrn; ollu 
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Sanita'tion. See also in Index Food; 
Hygiene; Infectious diseases; Pub- 
lic health; Sewerage; "Water supply 
and watenvorks 
camps C-62-3 
home H-304 

plumbing P-322-3, picture P-323 
‘San Jacinto’ (sdn pa-sin'to) , U. S. 

ship, in T7‘e7it affair T-186 
San Jacinto, battle of (1836), between 
Texans and Mexicans in Texan war 
for independence: T-95 
anniversary celebrated (April) F-66 
memorial, picture H-435 
San Jacinto Mountains, range in s.w. 
California; highest point 10,800 ft.: 
map C-2B 

San Joaquin ( ) River, Calif., 
rises in Sierra Kevada near To- 
semite National Park, flows w. 
and n. to meet the Sacramento 
River near its mouth: C-37, 39, 
7/iaps C-26, 34-5, XT-303 
delta C-40 

San Jose (ho-zei'), Calif., city 45 mi. 
s.e, of San Francisco near San 
Francisco Bay; pop. 1950 census, 
95,280 (1952 special census, 102,- 
148) : S-42, maps C-36, U-252, inset 
C-34 

San Jose, capital and largest city of 
Costa Rica; pop. 86,718 (with sub- 
urbs) ; center of agricultural re- 
gion; coffee trade: C-490, maps 
C-172, N-251, pictU7-e T-170b 
San Jos6, Guatemala, port on Pacific 
coast; pop. 2683; ships coffee, 
sugar, forest products: map C-172 
San Jose scale, an insect parasite of 
plants S-53-4 

San Jose State College, at San Jose, 
Calif.; opened 1857; under state 
control since 1862 ; arts and sci- 
ences; graduate studies. 

San .Juan (loSn'), capital and chief 
port of Puerto Rico, on n. coast; 
pop. 224.767; U.S. naval and air 
base: P-434, maps N-261, inset 
W-96a, plct7tres P-433, 434, 435 
cemetery, "U.S. National N-16b 
national historic .site N-20 
San .Tuan Bautista (son hwein hou-te'- 
atd), name given to Puerto P^ico 
by Christopher Columbus. 

■-an >Jnan Bautista (lOfin io-te' sta), 
Spanish mission in California C-46 
San .Tuan Capistrano (fcct-pi-Strd'no), 
mis.sion in California; it is said 
that swallow.s yearly arrive at the 
mission on St. Joseph's Day (March 
19) and leave on the death day of 
bt. John Capistran (October 23): 
Picture C-45 

San .Tuan del Korte {hwmi del ndr'fd), 
formerly Greytown, Nicaragua, port 
on Caribbean Sea at mouth of San 
■’ban River, at extreme s.e. point 
of Nicaragua; pop. 307; once a 
Wajor port; in California gold rush, 

fnrived as e. terminus of trans- 
>«hmian transportation company; 
Port identified with filibustering 
activity of "William Walker. 

"“J Junn tsan iod7i')HlU, or Kettle 
Hill, near Santiago, Cuba; capture 
oy American troops led to surren- 
der of Santiago in Spanish- Ameri- 
can War: S-325, R-220 
“b Islands, a group of islands 
ott n.w. Washington: includes 
jircas Island, San Juan Island, and 
i-opez Island: map W-44 
o'ockhouse, picture W-36 
^ownership dispute W-38, 48 

Mountains, range in s.w. 
^oiorado; highest peak over 14,000 
^ u.: 7)uipa C-402, 408, U-297 

‘Tnan Xatlonal Historic Site, in 
^ Puerto Rico N-20 

jo^iian Pueblo, about 25 mi. n.w. of 


Santa Fe, N, M.; San Juan people 
belong to the Tanoan language 
group of Pueblo Indians: map N-178 
San Jnnn River, a tributary of the 
Colorado, in Utah; 360 mi. long: 
maps U-410, 417, U-297 
San Juan (saw fticdn) River, Nica- 
ragua, flow.s e. from Rake Nica- 
ragua 100 mi, to Caribbean Sea; 
forms part of Nicaragua and Costa 
Rica boundary; map C-172 
San .Juan Teotibunciin ttd-O-te-n'ci- 
lodii'), or Teotiliuaean, archaeologi- 
cal area in Mexico M-204, 7nap, 
inset M-195, pict7tres M-205 
Sanhey, Trafiavld (1840-1908 ), singer, 
hymn writer (‘The Ninety and 
Nine’), and evangelist, bom Edin- 
burgh, Pa.; associated with evange- 
list Dwight L, Moody. 

Sanl;c3-, John, first Viscoi7nt (1866- 
1948), British statesman and 
lawyer; lord chancellor in both 
Labor and National governments of 
Ramsay MacDonald, 1929, 1931. 
Sankt Gallen, Switzerland. See 771 
hidex .St. Gallen 

San Leandro tsd7i Ie-u7i'dr6), Calif., 
citj’ on San FrancLsco Bay, suburb 
of Oakland; pop. 27,542; dairy 
products, canned goods; extensive 
floral culture; 7nap, hiset C-34 
San Luis Obispo (lo'is v-his’po) , 
Calif., town in s, about 120 mi. n.w. 
of Los Angeles in farming region ; 
pop. 14,180; state polytechnic 
school; Clamp San Luis Obi.spo 5 
mi. west; maps C-35, U-252 
missio7i C-io 

.«ian Luis Park, in Colorado C-402 
San Luis PotosI (sd7t hces' po-tu-se'). 
Mexico, state in e. center; 24,415 
SCI. mi. ; pop. 855,994 ; cap. San Luis 
Potosf; map M-194-5 
San L7iis Potosf, commercial and rail- 
road center in Mexico. 223 mi. n.w. 
of Mexico City; capital of ,San Luis 
Potosf state; pop. 120,596; mining 
region ; immense silver-ieatl reduc- 
tion works: 77iaps M-189, 194-5 
San Luis Key (sdn iQ'ls rcO, Calif,, 
village 90 mi. s.e. of Lo.s Angeles 
.Spani.sh mis.sion C-46, pict7ire M-357 
San Marco, cathedral in Venice, See 
ill Index St. Marlc’.s 
Sail Marcos (sdn mar lens), Tex., 
town 30 mi. s.w. of Austin: pop. 
9980; agricultural region; bouth- 
7vest Texas State Teachers College 
and San Marcos Academy (Bap- 
tist) : map T-91 . 

San Marcos, Unii'ersity of, Lima, Peru 
L-243 

library L-204 , 

San Marino (ma-reno), Cahf., resi- 
dential city, suburb of Pasadena: 
pop. 11,230: map, inset C-36, picture 
U-331 

Henry E. Huntington Rikrary and 
Art Gallery. See /ndea: in yol. H 
San Marino (sdn ma-reno), small 
republic in n. part of Italian Pen- 
insula, near Adriatic f 

mi ; pop. 12.987: cap. San Marino. 
1-272, maps 1-262, 
flair P-136C, color pwtwe P-l Jd 
Sail Martin (mar-ten'), Jose Fran- 
cisco de (1778-1850). South Amer- 
ican patriot, general, statesman 
S-42-3. L-113, picture L-114 
flag, Argentina F-138, color picture 
F-136 

monument, picture Zi-121 

San Martin, 5® ior®?29 

1931), writer of Uruguaj 129 

San Martin, Ramon Gran. See in In- 
dex Grau San Martin Ramon 
San Mateo (san ma-ta o), Calif., ci y 

n^i s. of San Francisco; pop. 

ill*, -o. oreaTTiPrV. 


41.782'; fufniture.Jioney.^creamery. 


and nursery products: map, 
C-34 

.San Mignel 


(sdn mc-gSl'), city in 


eastern E! Salvador, Central Amer- 
ica; pop. 26,831,- coffee, heneqiien, 
indigo, cotton, cattle: map C-172 
‘San Min cbii V, book by Sun Xat-sen 
C-282 

Sun l^ablo (sdn pdV'lO), Calif., city 
11 mi. n.w. of Oakland; pop. 14,- 
476; map, inset C-34 
San Pe’dro, Calif., seaport of Los 
Angeles, 20 miles distant: annexed 
1909; splendid harbor; U.S. Navy 
fleet base: L-316, C-41, F-111, map, 
inset C-35 

,San Pedro River, s.e. Arizona, map 
A-353 

San Pedro Snla (sdn pu'thro sp'Id), 
Honduras, industrial city in n.w.; 
chief distributing center; pop. 21,- 
139. 

•San Pietro in Tincoli (Sail pe-dt’rd en 
vcn'ko-lc), “St, Peter in chains,” 
church in Rome; part dates from 
5th century or earlier 
Michelangelo’s ‘Moses’ S-78c, picture 
M-212 

San Quentin (sail kwen’tan) Prison, 
•state prison near San Rafael, 
Calif.; built 1852. 

San Rafael (ra-feV), Calif., city 14 
mi. n.w. of San Francisco; pop. 13,- 
848; yachting center; farming; 
Dominican College of San Rafael: 
711077, inset C-34 

San Remo (rd’md), Italy, famous win- 
ter resort on pjviera, 75 mi. s.w. of 
Genoa; pop. 23,963; conference of 
Supreme Council of allied premiers 
(1920) which awarded mandates 
for Near East: map E-425 
San (sdn) River, in s.-central Poland; 
flows n.w. about 150 mi. to Vistula 
River; map E-424 

San Salvador (sdn edl’vo-dor), capi- 
tal of El Salvador, Central Amer- 
ica, 25 mi. from coast; pop. 161,951; 
industrial and trade center: S-33, 
maps C-172, N-251 
Capitol, picture C-176 
San Salvador, island of Bahamas. See 
in Index "VVatling Island 
San Salvador, volcano in El Salvador 
S-33 

SnnsnndiK (sdn-sdn-diy’ ) , trading 
post of French Sudan on Niger 
River 26 mi. n.e, of Segou N-236o 
Sansenlotte (sdim-ku-lot' , French 
sdi'i-kii-idt’ ) , literally "without 
breeche.s”: name applied to French 
revolutionary party; the tipper 
classes in France wore knee 
breeches (culottes), while the revo- 
lutionists wore long trousers. 

San Sebastian (sun sS-bds'chdn, Span- 
ish sdn sd-vds-tpdn'), Spain, 
seaport, industrial city, 2 mi. from 
France; pop. 113,776, with suburbs; 
S-319-20, map E-425 
Sansevleria (sdn-se-vi-e'i-t-ci) , or 
bowstring hemp, a genus of herba- 
ceou.s perennials of lily family; 
popular house plant because of 
stiff, erect, decorative leaves. 
San'skrit, ancient sacred and literary 
language of India, first found in 
Veda religious texts; now known 
only by scholars and priests; be- 
cause it is so regular, some think 
it was never a language of the com- 
mon people 

literature I-6G: ‘Panchatantra’ 

S-404-5, 408 

relation to other languages L-B8 
Sansovino (sdn-sO-ve'nd) , Andrea 
(1460-1529), Florentine sculptor 
and architect: sculptor to King 
John of Portugal; designed royal 
palace in Portugal; executed no- 
table sculptures for churches in 
Florence, Genoa, and Rome. 
Sansovino, Jacopo (1486—1570), Flor- 
entine sculptor and architect, pupil 
of Andrea Sansovino, who.se name 
he adopted; famous for beautiful 
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SANTO 


Venetian buildings and for fine 
sculptural works in Venice. 

Sans .Solid (sail sn-sc'), palace and 
roval park in Potsdam, Germany 
B-126 

San Stefano (san stvf'a-no), European 
Turkey, port on Sea of Marmara, 
on ir. outskirt.s of Istanbul. 

San Stefano, Treaty of, signed klarch 3, 
1R78, ended war between Russia and 
Turkey; revised at Congress of 
Berlin (1878): B-130. T-220n 
Santa Ana {sCin’tn Cm' a), Calif., city 
30 mi. s.e. of Los Angeles in fruit, 
wheat, and vegetable-growing re- 
gion; pop, 4.'), 533; sugar-beet fac- 
tories, canneries: textiles; walnuts: 
maps U-262, inset C-35 
Santa Ana. city of El Salvador, 
Central America, 40 mi. n.w. of 
San Salvador; pop. 51,676; .sugar. 
Santa Ana (Spanish for St, Ann), a 
pueblo on Rio Jemez, N. M.; Santa 
Ana people belong to the Keresan 
language group of Pueblo Indians. 
Santa Ana, California name for 
Chinook wind "W-ISO 
Santa Anna (siin'td d'lifi), Antonio 
Lojiez de (1795—1876), klexican 
general and intriguing political 
leader, alternately dictator and 
banished rebel ; abolished Mexican 
constitution, causing Texas revolt: 
M-206 

chicle C-227 
Mexican War M-186 
Texas revolt T-94 

Santa Barbara (sdn'trt hiiv'ha-vn), 
Calif., winter resort on Santa Bar- 
bara Channel, arm of Pacific, 90 ml. 
n.w. of Los Angeles; pop. 44,913; 
farming and cattle-raising district; 
state college: old mission (1786): 
maps C-35, T.T-252 
fiesta, picture S-308a 
mission, picture C-45 
Santa Barbara Islands, a group 
of islands, Anacapa, Santa Cruz, 
Santa Ro.sa, and San Miguel, which 
form a chain about 55 mi. long, on 
Pacific side of Santa Barbara 
Channel, along coast of s. Cal- 
Ifoi'nia; ^naps C-35, U-252 
Channel I.'ilands National Monument 
N-32, map X-18 

Santa Barbara poppy. See in Index 
Hunnemannia 

Santa Catali'na Island, Calif. L-316, 
maps C-2G, 36 

Santa Catarina (kdt-n-rehin), Brazil, 
statu on s.e. seacoast: area 31,118 
.sq. mi.; poll. 1,578,159; cap. Plor- 
ianOpolis; B-292 

Santa Clara. Calif., city 33 mi. s.e. of 
San Franci.sco; pop. 11,702; prune 
center; dried fruit and canning; 
Mi.ssion Santa Clara; University of 
Santa Clara: map, inset C-34 
Santa CInrn, city in central Cuba; 
pop. 144,630, with suburbs; exports 
asphalt, graphite, tobacco: maps 
C-528, W-96 

Santa Clara, a pueblo about 20 mi. 
n.w. of Santa Fo, N. M., on the Rio 
Grande; Santa Clara people be- 
long to the Tanoan language group 
of Pueblo Indians: map N-178 
Santa Clara. fniicr.sit 5 - of, at Santa 
Clara, Calif.; Roman Catholic; for 
men ; founded 1777, college from 
1851 : arts and science.s, business 
administration, engineering, law, 
religion. 

Santa Claus S-43-43«, pictures S-43, 
430 

Grandfather Frost, Russia R-273 
Santa Claus, Ind., village 38 mi. n.e. 
of Evansville; pop. 45: S-43a, map 
1-79 

letter from, picture S-43a- 
Santa Cnir (siin'la Urns'), Andres 
(17927-1805), Bolivian patriot, 
gcnor:il in w:ir of indepeudenco. 


president 1829-39; failed in forcible 
federation of Peru and Bolivia. 
Santa Cruz (sdn'ta Uroc'), Bolivia, 
town on e. slope of Andes about 
170 mi. n.e. of Sucre; pop. 42,746; 
in sugar, coffee, and tobacco dis- 
trict; produces alcohol, petroleum, 
cigar.s, chocolate, and leather: map 
S-252 

Santa Cruz, Calif., city on Jlonterey 
Bay and San Lorenzo River. 60 mi. 
s. of San Francisco; pop. 21,970; 
agriculture, fruit growing, impor- 
tant fisheries and fish canneries; 
cement, leather; large resort busi- 
ness: maps C-35, inset C-34 
Santa Cruz, Virgin Islands. See in 
Index St. Croix 

Santa Cruz de Tenerife (sdn'ta kroie' 
ttia ta-na-re'/Ci), port of Canary 
Islands on island of Tenerife; pop. 
102,510, with suburbs; coaling 
.station : C-110, map A-46 
.Sant.a Cruz (sdn'ta Urpz') Islands, or 
(Ineeii Charlotte Islands, group 
in British Solomon Islands. Pro- 
tectorate, in Pacific Ocean; about 
360 sq. mi.; discovered 1595; map 
P-16 

outrigger canoe, picture B-218 
World AVar IT battle W-287 
Santa Fe (siin'td fCi'), Argentina, city 
on Paraiu'i River near its iunction 
with the Salado, 95 mi. n. of Ro- 
sario; pop. 168,791; trade in hides, 
timber; .shipbuilding; university; 
mm>s A-331, S-263 

Santa Fe (sdn'ttj fa'). X. M., state 
capital, on Santa Fe River; pop. 
27.998: S-43o-b. X-172,wia;ts N-178, 
U-262, picture S-43« 

Capitol, State, picture N-181 
early history S-308, 308a, N-181 
Museum of New Mexico. Sec in In- 
dex Museums, table 
Santa Fe Trail, early overland trade 
route to Santa P'e. N. M., part of 
modern Old Trails Road F-41, 
X-172, maps U-378, R-169 
Santa Gertriidts, a breed of cattle 
C-146 

Santa Gulstina Barn, in Italy, over 
Noce River. See also in Index Bam, 
table 


Santa Marla (ma-i-e'a), Calif., city 56 
mi. n.w. of Santa Barbara; pop. 10,- 
440; beet sugar, veget.ables; oil 
wells : processed food ; Santa Maria 
Junior College: map C-35 
‘Santa Maria’ (sdn'ta md-rc'a), Co- 
lumbus’ flagship C-418, 4186, color 
picture C-418o 

Santa JIaria della Salute, church in 
A'’enice, Italy, picture ^’-445 
Santa Maria della Vittoria, church in 
Rome. Italy 
sculpture, picture S-73d 
Santa Maria delle Grazic (dcl'la 
grat se-a), convent in Milan, Italy 


ijast t>upper v-474, picture V-473 

Santa 3Iarta war't^), Colom 

bja. Caribbean port at mouth oi 
Manzanares River; pop. 50,000 
ships bananas: mavi 

C-387, S-252 

Sant’ *^broB:io (san-t&m-hrO^ffd) 

Italy M-"24T®^' 

(ean'ta mon'i-ka) 
Calif., city and resort on Pacific 
Angeles; pop 71 
595; aircraft, aircraft parts, elec^- 
troiiic devices, ceramics; large air- 
port; Santa Monica City College- 
maps U-252, inset C-36 '-"“ege, 

Santaiider (san-ldn-dcr') , Francisec 
de Paula (1792-1840), Coiombian 
statesman; fought under Boltvai 
in war for independence, twice 
elected vice-president of Colomhia- 
governed country ably diiriim P.oli^ 


var’s many absences; president of 
New Granada 1832-36. 

Santander, Spain, important seaport 
on Bay of Biscay; pop. 102,462, 
with suburbs; fisheries, shipyards; 
fine harbor; iron ore, paper, wine- 
maps E-416, 425, S-312 
Sant’ Angelo, Castel, in Rome, Italy, 
See in Index Castel Sant’ Angelo 
Santa Paula (san'tg p6'lg), Calif., 
cit}' 51 mi. n.w. of Los Angeles; 
pop. 11,049; citrus fruit and walnut 
packing; oil refinery; cement prod- 
ucts; map C-36 

Sant’ Apollinare Niiovo (sdnt d-p6l-le- 
nd'rd no-d'vd) , Church of, Ravenna,. 
Italy, picture A-311 
Santarem (san-tg-rem') , port in n.- 
central Brazil on Tapajds River 
near junction with Amazon ; pop. 
14,604; controls rubber trade of 
region; farm colony of emigrants 
from s. United States nearby; wire- 
less station; maps B-288, S-252 
Santa Rosa, (lalif., city 52 mi. n. of 
San Francisco; fruit center; pop. 
17,902; packing, canning; maps 
C-34, U-262 
Burbank at B-357 

Santa Sophia, museum in Istanbul. 

See in Index St. Sophia 
Santayana (sdn-tu-ya'nd) , George 
(1863—1952), Spanish philosopher 
and writer, born Madrid, Spain ; 
went to America when 9; taught 
at Harvard 22 years; after 1912 
lived in Europe; wrote many hooks 
on his system of materialistic phil- 
osophy (‘The Sense of Beauty’; 
‘The Life of Reason’ ; ‘The Realms 
of Being’ ) ; also wrote ‘Poems’ ; 
‘The Last Puritan’, novel ; ‘Persons 
and Places’, autobiography. 

Santee, chief river of South Carolina 
formed liy confluence of Congaree 
and AVateree rivers; 180 mi. long: 
maps S-283, 291, U-276 
dam S-294, map S-283 
Santce-Cooper Project, electric-power 
and navigation sj’stem in s.e. South 
Carolina between Cnarleston and 
Columbia; two dams, Santee on 
Santee River and Pinopolis on a 
tributary of the Cooper River; 
completed 1942: map S-291 
Pinopolis Dam. picture S-293 
Santiago (sdn-tpd'go) , Spanish form 
of St. .Tames, referring to St. James 
the Elder, patron saint of Spain. 
Santiago, Cape Atarde Islands. See in 
Index Silo Tiago 

Santiago (san-H-d'go) , capital of 
Chile, and largest South American 
city on w. slope of Andes ; pop. 
1,348,283: S-436, C-254, maps 

S-253, C-250 
founded C-256 

Santiago, Rio Grande de, Mexico. Sec 
in Index Lerma River 
Santiago Bay, excellent landlocked 
harbor on s.e. coast of Cuba; Span- 
ish fleet destroyed hero in Spaiiisli- 
American AVar. 

Santiago de Compostela (k6m-pds- 
ta'ld), Spain, city in extreme n.w.; 
pop. ’25,795; University; hospitals; 
11th-century cathedral over shrine 
of Apostle St. James; map E-425 
Santingo do Cuba, port on s.e. coast 
of Cuba; pop. 169,244, with sub- 
urbs; good harbor; mining distiict; 
extensive export trade; founded by 
Spain (1514); stormed by United 
States (1898) ; largely destroyed by 
earthquake (1932) : C-627, maps 
C-528, W-96 

naval battle (1898) S-324-S 
Santiago do Leon de Caraeas, Vene- 
zuela. See in Index Caracas 
Santi Raphael. See in Index Raphael 
Santo Ilomingo. See in Index 
Dominican Republic 
Santo Ilomingo (city), Dominican 


roe, bit; row, won, for, not, dq; cilro, but, rjfdo, ftill, burn; out; 
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Republic. See in Index Ciudad 
Trujillo 

San'to Domiii'jro, a pueblo about 24 mi. 
s.w. of Sante Fe, X. Jl., on the 
Rio Grande; pop. 1109; Santo Do- 
mingo people belong to the Kere.«an 
language group of Pueblo Indian.s. 
Santol, or siiiiilal tree, scientific 
name Sendoricnm UoctJajte ; grown 
in 3ralay.sia; fruit sugge.sts peach 
and pineapple in fiavor. 

Santorin (sdn-to-ren') (corruption of 
.St. Irene), volcanic i.sland in 
Aegean Sea, southernmo.st of 
Cyclade.s. a Greek island group; 
area 27 sq. mi.; important re- 
. mains of prehistoric Aegean civili- 
zation; ancient Thera, powerful 
commercial state: map G-189 
alphabetic inscriptions A-179 
SanfoR (sciv'tiis). Brazil, city 32 mi. 
s.e. of S5o Paulo, whose seaport it 
is; pop. 201.739: S-43b, maps 

B-288, S-253, picture C-380 
•Santos coffee C-380 

fantos-Dnmont (saii'tor: dii-moh'), 
Alberto (1S73-1932), French aero- 
naut, born Brazil: built early dirigi- 
ble propelled bs' gas engine, also 
first airplane to make public flight 
airplane, picture A-103 
dirigible flight B-34 
Santo Tomas (san'to to-mas'). Uni- 
Terslty of, Alanila, P. I.; coeduca- 
tional; founded 1611; conducted by 
the Dominicans; theology’, law, 
medicine, engineering, education, 
liberal arts: picture P-201 
San Vicente (scin ve-sen'td) , city of 
El Salvador 30 mi. e. of San Salva- 
dor; on Acahuapa Psiver; pop. 
10,94.5: capital of republic 1839-40. 
San Xavier del Bac, mission near 
Tucson. Ariz.. picture A-355 


Sao Tome, also Sao Thome (tp-me') 
or .St. Thomas, Portuguese island in’ 
Gulf of Guinea. 270 mi. s. of mouth 
of Xiger River; with island of 
Principe, forms province (area 372 
sq. mi.; pop. 60.159); exports 
coffee, cacao, rubber, cinchona: 
map A-46 

.Silo Vicente, island off n.e. Africa 
See hi Index St. Vincent 
Sap, in plants P-292-3, pictures P-293 
trees T-179: cow tree T-184; maple 
11-82, 83; palm T-179: rubber 
R-237, 238 

Saiiajou (sdp'atjQ) monkey, or Capu- 
chin monke.v 11-350, picture 11-349 
.Sapodil'Ia, naselicrr.v, or sapota, 
a tropical tree; source of chicle 
gum 

chicle, picture C-176 
fruit F-304 

.Sapodilla famil.v, or .Sapotaccac (sdp- 
6-td'sc-c) , a family of shrubs and 
trees, native chiefly to the tropics, 
including the canistel, .sapote or 
marmalade plum, chittamwood or 
false buckthorn, .star apple, gutta- 
percha tree, and the sapodilla. 
SaponaTia, or Koapwort, a genus of 
plants of the pink family; about 40 
species; native to Mediterranean 
region ; flowers red, pink, yellow, or 
white; used in rock gardens. 
.Saponifica'tioii, the formation of soap 
S-211, 213 

.Sapota. See in Index Sapodilla 
.Sapphira, wife of Ananias. Sec in 
Index .Ananias 

.Sapphire (sdf'lr). a precious stone 
j-350, color pictures .T-347-8 
ancient name for lapis lazuli J-350 
artificial, how made J-347 
birthstone, color picture J-348 
form of aluminum oxide M-262 
medicinal u.se .1-346 


Middle Ages. See in Index Arabs; 
Mohammedanism: Moors 

.Saracoglii (sa-rari-o-pln') , Snkni 
(1887-3 953), Turkish statesman; 
advocated westernization of Tur- 
key; justice minister 1932-38; for- 
eign minister 1938-42 and 1944-46; 
prime minister 1942-46. 

.Saragossa, Spain. See in Index 
Zaragoza 

Sarah, wife of Abraham A-4 

‘Sarah Constant’, name of one of ships 
in which first Jamestoyvn colonists 
.sailed to America J-293 

Sarah I.awrencc College, at Bronx- 
ville, X. T. ; for women; opened 
1928; arts and sciences; coeduca- 
tional in graduate studies. 

Sarai, early Mongol capital in Russia 
R-284 

Sarajevo (sa'ra-pd'-vo) , or Serajevo, 
Vugo.^lavia. formerly capital of 
Bo.snia ; 122 mi. s.w. of Belgrade 
(Beograd); pop. 135,057; iron 
mines: metal products; trade cen- 
ter; maps A-497, B-23, E-416 
city well, picture B-25 
Francis Ferdinand assassinated 
B-256, A\''-215 

Saran (sd-rdn') , trade name for a 
.synthetic resin fiber yvhich is 
extruded into filaments and used to 
make window screening, automobile 
seat covers, draperies, and uphol- 
stery- ; resistant to fire, water, and 
chemicals; easy to clean. 

Saranac (sdr'a-nah) Balte, X”. Y., y'il- 
lage and health resort in Adiron- 
dack Mountains; summer and win- 
ter sports; pop. 6913: map N-205 
sanitarium A-21 

Sara.Rote (sa-rd-sci'ta), Pablo do 
(1844-1908), distinguished violin- 
ist, born Pamplona, Spain; began 
concert career at age of 15; com- 


Sao_ Francisco (souil, frau-sesli'lcp') , 
river in e, Brazil; rises n.w. of Rio 
de .Janeiro, flows 1800 mi. n. and e. 
to Atlantic Ocean: B-289, maps 
_B-288, S-252, 256 

Sao Luis (hces'), formerly Siio Liilz 
do Maraiihao (dig ma-rd-nyouh') , 
Brazil, seaport city, capital of 
Maranhao state, on island off n. 
coast; pop. 81,432: maps B-288, 
_S-252 

Sao Mlgnel (me-ffeV) , or St. Michael, 
largest of Azores; 297 sq. mi.; pop. 
116,000; chief city Ponta Delgada: 
A-542 

.SaOne (son) River, in e. France, rises 
just w. of Vosges Mountains, flows 
300 mi. s. to Rhone Riv-er; con- 
nected with Loire and Seine rivers 
by canals : R-146, maps F-259,E-425 
.8ao Paulo (souil pou'lg), seaboard 
state of s. Brazil; 95,459 sq. mi.; 
pop. 9,242.610; cap. Sao Paulo: 
B-291-2 

coffee fazenda, picture B-287 
ao Paulo, 2d city in Brazil and capi- 
tal of state of Sao Paulo; 220 mi. 
•'•w. of Rio de Janeiro and 33 mi. 
n.w. of Santos, its port on Atlantic ; 
Pop. 2,041,716: S-436, B-292, maps 
b-288, S-263, picture S-436 
■notion-pictu re theater, picture 
M-430 

museum. See in index Museums, 
table 

•^treet market, picture B-289 
temperature B-289 

“H ?““to de Loanda, Angola. See 
in Index Luanda 

‘‘2, JOtie, Cape, Brazil. See in Index 
bt. Roque 

“Salvador'’'’’ in Index 

i-tyu'Sg'), or Santiago, 
of Cape Aferde Islands; 
^oout 350 sq. mi.: C-119, map, inset 


relative hardness M-261 
Sappho (sdf’o) (7th-6th centuries 
B.C.), Greek poete.s.s. born island of 
Le.sbos; called "flower of the 
Gi-aces’’ : known today by frag- 
ments of exquisite ver.se: has been 
tran.slated into Engli.sh; legend 
says she flung herself from Leu- 
cadian -TOck for unrequited love 
greatest woman poet G-210 
manuscript, picture G-211 
painting by Alma-Tadema, picture 
G-208 

Sap pine, a cominon name sometimes 
aiiplicd to the loblolly pine. 

Sapporo (sap'pd-rol. .Japan, cjty on 
Hokkaido Island; Imperial Univer- 
sity; pop. 313.850; map A-406 
Saprophytes (sdp'ro-fits), plants 
which live on dead organic matter 

P-289 . , 

mushrooms P-289, M-455, picture 

X-50, color picture M-456 
veasts and fermentation Y-336 
siipKiicker, a woodpecker W-18g, 
color picture B-182 
Sapucaya (sap-g-Jci'pa ) , tropical tree 
(Lccythis zabucajo) of lecythfs 
family, native to South America. 
Sapucaya nut, sometimes called 
cream nut, similar to Brazil nut. 
Sanul'pa, Okla., center of oil and 
farming region 15 mi. s.w. of Tulsa ; 
pop. 13.031; oil refineries ; railroad 
.shops, glass, brick: map 0-371 
Sapwood, of trees T-179, W-186 
gaooara. or Sakkara (sal:-f:a ra) , 
Egy-ptian village near Xile 
is’^ ml. s.w. of Cairo, map E-271 
step pyramid P-447, E-279 

Sar’aband, or sarabande, a slow, 
stately dance introduced at Eu- 
ropean courts in 16th century- ; 
usually in 3/4 or 3/2 time; origin 
probably oriental or 
a basic movement in classical suite. 
See also in Index Suite 
.Saracens, name for Mohammedans in 


posed pieces for violin (‘Zigeu- 
nerweisen’ ; ‘X’ooturne-SOrfenade’ ; 
'.Spani.sche Tanze'). 

Sarasota, Fla., resort city- on .Sarasota 
Bay. 50 mi. s.w. of Tampa; pop. 
18,896: fi.shing, citrus fruit, and 
winter vegetables; winter quarter-s 
of Ringling Brothers-Barnum and 
Bailey- Circus: map P-159 
Ringling Museum of Art, picture 
F-163 

.Saratoga ( sdr-a-to'ya) , X. T., former 
name of .Schiiylerville. 

Saratoga, battles of (1777), also 
called battles of Bemis Heights or 
battle.s of Freeman’s Farm S-44 
.Saratoga National Historical Park, 
in X’ew York N-386, map X-18 
Saratoga Springs, N. Y., popular 
health resort 38 mi. n. of Albany; 
pop. 15,473: S-436— 4, map X-205, 
picture S-44 

.Saratov (sd-rdt’of), Russia, city on 
Ai’olga River, 450 mi. s.e. of Moscow; 
pop. 500.000; railroad shops; ex- 
ports grain; carries on extensive 
river trade: maps R-267, E-417 
Sarawak (sii-ra’ iriil:) . British colony- 
in Borneo; 50,000 sq. mi.; pop. 
546,385; cap. Kuching: B-255, maps 
.A-407, E-202 
rajah of. picture B-256 
Sarazen, Gene (born 1902), profes- 
sional golfer, born Harrison, X.Y.; 
won U.S. Open 1922 and 1932, Pro- 
fessional Golfers Association tour- 
nament 1922, 1923, 1933, British 
Open 1932, and other important 
tournaments 

Golf’s Hall of Fame G-138 
Saroopliagns (sdr-kof'a-yus) , a stone 
coffin 

Roman, picture E-445 
Sard. See in Index Carnelian 
SardanapalDs (sdr-dn-na-pu'lus) , 

Greek name of As.surbanipal, last 
great A-Rsyrinn king; .subject of 
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tragedy by Byron. See also in In- 
dex Assurbanipal 

Sardes, Asia Minor. See in Index 
Sardis 

Sardines’, a game G-8e 
Sardines, or pilchards, food fish S-44, 
P-256 

Sardin'ia, Italian isiand in Mediter- 
ranean ■R’. of Italy; 9299 sq. mi.; 
pop. 1,273,714: S-44-5, ina 2 )S 1-262, 
E-416, 419, 425, pictures S-44— 5 
sardines named for S-44 
sheep S-136 

Tirso Dam, picture S-44. See also in 
Index Dam, table 
Sardinia, kingdom of S-45, C-514 
Sardis (sdr'dis), or Sardes, capital of 
ancient Lydia, Asia Minor; flour- 
ished under Croesus; destro.ved 
by Timur (a.d. 1402) ; important 
recent excavations : maps G-197, 
P-156 

burning leads to Persian Wars P-158 
Croesus’ court at C-515 
siege (558 B.c.). See in Index Siege, 
table 

Sardis J),ani, in Mississippi, on Little 
Tallahatchie River, map M-302. 
See also in Index Dam, table 
Sardonyx (siir'dd-nlka) , a semi- 
precious stone J-350 
Sardou (sdr-dp'), Victorien (1831— 
1908), French dramatist, dexterous 
and prolific (‘Fedora’; ‘Madame 
Sans-Gene’: ‘La Tosca’). 

Sarett, Lew (1888—1954), poet, born 
Chicago, 111.; woodsman, forest 
ranger, teacher at Northwestern 
University 1920-53; his poems 
(‘Many. Many Moons’; ‘Wings 
Against the Moon’; ‘Slow Smoke’) 
have tang of campfire and sage- 
brush. 

Sarg, Tony (Anthony Frederick) 
(1882-1942), American artist, 
born Guatemala, son of German 
plantation owner and English 
mother: creator of "Tony Sarg’s 
Marionettes," also illustrator, car- 
toonist, and mural artist: author of 
books for children: P-441 
Sargas’so Sea (from the Portuguese 
word for gulCweed), region in the 
n. Atlantic S-94 
eels breed in E-267. 268 
ocean currents 0-335, map 0-335 
weed fish, color picture P-4201; 
Sarga>siim fish, or niousefisli, surface 
fish (Ilisirio pictus), inhabiting the 
Sargasso Sea; fantastic in shape; 
olive brown with black markings, 
Sargent, Charleb Sprague (1841—1927), 
authority on trees, born Boston, 
Mass.; professor of arboriculture 
Harvard University 
director of Arnold Arboretum B-262 
Sargent, Dudley .411en (1849—1924), 

specialist in physical education, 
born Belfast, Jle.; influential in the 
development of physical training in 
American schools; 1881 organized 
Sanatory Gymnasium at Cambridge, 
Mass., later named Sargent School 
for Physical Education. 

Sargent, Joiin .Singer (1856—1925), 
American painter, born Florence, 
Italy S-45-6, picture S-46 
’Frieze of the Prophets’, picture 
P-419 

Sargent, Waiter (1868-1927), painter 
and educator, born Worcester, 
Mass.; professor art education. 
University of Chicago 1909-27 
(‘TheEnJovment and Use of Color’). 
Snr’gon I (about 2350 E.C.), king of 
Babylonia, founder of first great 
nation in w. Asia B-7 
Sargon II (reigned 722-703 B.C.), 
king of Assj-ria; usurped throne 
and took name of Sargon, the 
Babylonian king, fiom wliom he 
claimed descent; built eitj" of Dur 


Sharrukin, near present village of 
Khorsabad: B-8— 9, picture B-7 
palace B-9: plaster decoration from, 
picture B-7: winged bulls from, 
picture B-8 

Sari, costume worn by women in 
India and Pakistan 1-60-1, P-42&J 
pietures 1-56-7, 59, 61 
.Sar'ikol Range, mountains on e. edge 
of Great Pamir: w. border of Sin- 
kiang; rise but littie above Pamir; 
form center from which great 
ranges of central Asia diverge. 

Sark (sdj'fc), French Sereq (serfc), 
one of the Channel Islands; 2 sq. 
mi.; pop. 553; famous cliffs, caves; 
C-185, map B-325 

Sarmiento (sar-mpeii'fd), Domingo 
Faustino (1811—88), president of 
Argentina 1868-74 
education promoted by A-336. L-114 
Sar’nia, Ontario, Canada, port on Lake 
Huron and St. C'air River; con- 
nected with Port Huron. Mich., by 
B'ue Water International Bridge, 
railroad tunnel, and ferry service: 
pop. 34.697 : oil. salt, lumber, iron 
and steel products; nstu-al gas, 
grain elevators: maps C-69, 72 
synthetic rubber plant, tncture 
0-386 

Sarnoff, David (born 1891). American 
businessman, born Russia; brought 
to U. S. when 9 years old; started 
working for Marconi Co. in 1906, 
for Radio Corporation of America 
(which absorbed Marconi Co.) in 
3 919; made president of R.C.A. 
1930. 

Sarong (sa-rOng'). in dress 
Bali, pictures E-208 
Saron'ic Gulf, also Gulf of Aegiiin, or 
Eglna, arm of Aegean Sea on e. 
coast of Greece, map G-189 
Saros, The, intertal of time. 18 years 
and 11.32 or 10.32 days (depending 
upon the number of leap years in 
the period), in which similar solar 
eclipses appear. Discovered by the 
Chaldeans from their observations 
of eclipses. Usually about 71 solar 
eclipses in the interval. 

Sarojan (sor-d'j/dn), William (born 
1908), author, born near Fresno, 
Calif., on grape ranch of his Ar- 
menian father: stories subjective 
spontaneous, tender ('The Barin'^ 
Young Man on tlje Plying Trapeze’" 
^ly Name Is aram’; ‘The Human 
Comedy’); plays original in tech- 
nique (‘My Heart’s m the High- 
lands’; won 1940 Pulitzer ijrize with 
^ime of Your Life’; ‘Love’s Old 
Sweet Song’). 

Sarpedon isiir-pe'don) . legendarv 
king of Lycia. son of Zeus and 
Europa; also name of his grandson 
an ally of the Trojans in the Trojan 
War, who was slain by Patroclus 
Sarpi (sdr’pe), Faoln f 1 ' 
Venetian scholar and historian- 
entered Servile order at if- close 
student of mathematics. Oriental 
languages, pliilo>-ophy, theology 
anatomy; made adviser (lono) to 
Venetian republic and led fi-ht 
against Pope Paul V (’Historv"of 
the Council of Trent’), 

Plant genus 

SarsaparlTIa S-16 

.Sarsl (sar’st), or Sareee. an Athabas- 
can Indian tribe in n. Canada 
Snrsts, a mixed people of Turkestan 
of Arab and other elements en- 
gaged in trade; ilohammedans' 

Sartaii, (sdV-(dii’), .ioi,„ (laoelpi) 
English engraver and editor born 
London; came to America 1830- In 
troduced mezzotint engravinl^into 
America: hi.s dangluer Endh 
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and son Samuel also became dis- 
tinguished engravers. 

Sar’to, Andrea del (1486-1531), Ital- 
ian painter, born near Florence, 
Italy; called "del Sarto" because 
father was a tailor; a superb col- 
orist; known for frescoes (notably 
‘Nativity of the Virgin’ at Flor- 
ence) and oils (’Holy Family’ and 
‘Charity’ at Louvre in Paris) 
painting, picture M-238c 
‘.Sar’tor Resar’tu.s’ (“the tailor re- 
tailored’’), work bj- Carlyle C-122 
Sartre. Jean Paul (born 1905), French 
philosopher and author, born Paris; 
taught philosophy in lycf-e.s at Le 
Havre and Paris; leading Bxisten- 
tiaiist; novels (‘Nausea’; ‘Age of 
Reason’), plays (‘No Exit’; ‘Un- 
buried Dead’; ‘Red Gloves’), phil- 
osophical treatise (’Being and Non- 
being’; ’’Vniat Is Literature?’). 
Sarum. parish in England. See in 
Index Old Sarum 

Snsii. Sec in Index Architecture, 
table of terms 

Saskatcli’ewan, a prairie province of 
Canada; 251,760 sq. mi.; pop. 831,- 
728; cap. Regina: S-46-9, maps 
C-68, 81, pictures S-47— 8 
cities, list S-46. See also in Index 
names of cities 
Regina R-96, picture R-96 
climate S-47 
education S-48 
government S-48 
minerals S-48, 49 

natural features S-46, 47, list S-46 
occupations, pictograph C-66 
parks, map N-38/.- Fort Battletord 
National Hi.storic Park N-39; 
Prince Albert National Scenic and 
Recreational Park N-38/ 
products S-47, 48, list S-46: wheat 
C-85, picture C-70 
shield F-lS6a, color picture F-131 
.Saskatclieunn, Uni\ersity of, at Sas- 
katoon, Saskatchewan, Canada: 
provincial control; founded 1907; 
arts and sciences, agriculture, 
commerce, education, engineering, 
home economics, law, medicine, 
nursing, pharmaej-; graduate stud- 
ies. 

Saskntciiewan Ri\er, Canada, a river 
formed by union of N. and S. Sas- 
katchewan branches near Prince 
Albert, Saskatchewan; fiows 240 
mi. e. to Lake Winnipeg: S-47, maps 
C-81. N-245 

Saskatoon’, city of Saskatchewan. 

82 mi. s. of Prince Albert; dis- 
tributing point for grain and cattle ; 
pop. 53,268 ; flour, cereals, foundry 
products, machinery; Universitj- of 
Saskatchewan, normal school, for- 
estry station: S-47, maps C-68, 81 
Sas’safras. a tree S-49, T-184 
Sassafras Monntaiii. highest point in 
South Carolina, in n.w. (3560 ft.), 
maps S-290, 283 
‘‘Sassafras tea" T-33 
Sas’sauld D.viiasty, last native dvnasty 
of ancient Persia (a.d. 226-037) 
P-157, M-175 

Sassari (sas'sa-rf) , Italy, province in 
n. Sardinia; also name of its 
capital (pop. 70,324, with suburbs) 
maps 1-262, E-425 

Snssetta isu-sat’ta), Sti-fano di Gio- 
vanni (1392—1450?), Italian painter, 
called "one of the noblest and 
tenderest of the Sienese masters": 
especially noted for his scenes from 
legend of St. Francis. 

Sassoon’, Siegfried Lorraine (bom 
English poet; served in 
World War 1 in Prance and Pales- 
tine, but hated the bloodshed and 
brutalities and threw his Militarj’ 
Cross into the sea as a protest 
against war; best known for bitter 

not, dp; cure, blit, rj;do, full, biirn; out; 
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war poems (‘Counter-Attack’; 
‘Satirical Poems' ) ; also wrote prose 
(‘Memoirs of an Infantry Officer’; 
‘Memoirs of a Fox-Hunting Man’; 
'The Old Century’ ) . 

Satan. See i7i Index Devil 
•Sateen’, or satine, cotton fabric with 
lustrous surface resembling satin. 
Satellites (sdt'e-lits) , or moons, of 
planets P-284, 285, A-431 
origin M-388 

Satellites, Kussian R-292, 292a, b 
Satie (sd-te) ^ Erik (1866—1925), 
French composer of modernistic 
tendencies; influenced Debussy and 
Eavel; composed works as whimsical 
and eccentric as their titles (‘Cold 
Pieces’; ‘Pear-Shaped Pieces’). 
Safin, a glossy, closely woven silk (or 
cotton and silk) fabric 
introduced into Europe C-522 
.Satinflower. See in Index Lunaria 
Satin moth, an insect (.Stilpnotia sali- 
cis) attacking poplars and willows; 
accidentally introduced into Mas- 
sachusetts from Europe 1920. 

Satin sp.ar, name given to several 
fibrous minerals with silky luster 
used as ornamental stones or in 
cheap jewelry; commonest is a 
white gj'psum (calcium sulfate), 
be.st from England, inferior from 
Niagara Palis; other satin spars 
are calcium carbonates; M-'262 
Satinwood, any of several trees yield- 
ing a hard, durable, golden-yellow 
wood with a satinlike sheen; used 
in fine cabinetmaking; EuxylopUora 
paraensis, native to Brazil ; Chloro- 
xylon swietenia, native to s, India 
and Ceylon; Zmithoxylnm flaviim 
grown in "West inches 
furniture 1-178 

Satire (sdt'ir), a type of literary com- 
position ridiculing a subject 
English literature; Addison A-18; 
Dryden D-157; Pope P-369, 
B-378a; Swift S-468, 470, G-229, 
C-468-9; Thackeray T-107, 109 
French literature; Rabelais R-19 
batin literature; Horace and Ju- 
venal L-131; Lucillus L-130 
Spanish literature; Cervantes 
C-179-80 
Satire, in art 

raricature and cartoon D-140d 
ili^arth H-405, pictures H-405, 
_E-369b 

ancient Persian official 

P-155-6 

Safsuma ware, a kind of earthenware 
tnade in Japan; named from the 
province of Satsuma in s.iv. of 
Kyushu; P- 396 a 

satsuma, a mandarin orange 0-400 
raturated color C-394 
Saturated hydrocarbons H-458 
saturated solution .S-234 
saturation pressure D-263 
saturation point E-449-50, D-77: 
vapor E-449-50 

' f^vday’ 7th day of week; named 
c baturn, Roman god. 

Roman mythoIog 5 ^ god of 
•'gricuiture, the Greek Kronos; 

to Saturday; S-49 
rnmple, picture A-308 
^Uranus, father of F-316 
••''aru. a planet P-282, 284-5, dia- 

P-282-3, picture P-281, 
table P-283 

^ P-283, picttire 

t^tilileo observes G-5 

P'Ohian festival S-49 

or sa’ter'), in Greek 
mythology p.5o 

Eaun, of Praxiteles G-205 
isd-tir'i-hon) , novel by 
Arbiter (died a.d. 66); 
‘(jjj'^mal account of manners of the 

ftiit-pd') (born 1902), king of 
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Saudi Arabia ; became crown prince 
in 1933; succeeded father, Ibn 
Saud, as king Nov. 1953. 

Sandi (sd-p’de) Arabia, Kingdom of, 
m Arabia; capitals at Mecca and 
Riyadh; about 800,000 sq. mi.; 
pop. 5.500,000; A-284, 289-90, maps 
A-285, A-406-7 
agriculture A-287 
Arab Deagne A-290 
cities A-288, 289, list A-284. See also 
in Index names of cities 
Mecca M-157, picture M-157 
flag F-137, color picture F-135 
gold mining A-288 
government A-290 
modernization of A-288, M-272 
petroleum A-288; derrick man, pic- 
ture P-168; industrj', influence 
A-288, M-272 

relation.ships in continent, maps 
A-406-7, 411-12 
transportation A-288-9 
troops eating, picture A-286 
•Saner, or .Sower, Christopher (1693- 
1758), German-American printer 
P-139 

Sangatnek, Jlich., resort and artists’ 
colony between Bake Michigan and 
Kalamazoo Bake; pop. 770; map 
M-227 

Sau'gns, Mass., town 8 mi. n.e. of 
Boston on Saugus River and Mas- 
sachusetts Bay; pop. of town.ship, 
17,162; site of early ironworks 
(1643—73) which has been restored; 
map, hiset M-132 

first producing iron furnace 1-246, 
picture 1-246; cooking pot from, 
picture 1-247 

Sauk, or .Sac, Indian tribe that lives 
in Oklahoma and Iowa, map 
1-106/, table T-108 
in Black Hawk War I-llOb 
Sauk Centre, Minn., town on Big Sauk 
Bake, ion mi. n w. of Minneapolis; 
pop. 3140; birthplace of Sinclair 
Bewis. and scene novel ‘Main 

Street’; map M-287 
Saul (sal), first king of Israel (about 
1030 B.C.) J-352 
David and D-21-2 

Saul of Tarsus, Hebrew name of the 
apostle Paul. See in Index Paul, 
Saint 

Sault (so), a rapid E-183 
Sault Sainte Marie (so sdtlt ma-i'e'), 
Mich., port and railroad center on 
Sault Ste. Marie ship canal: pop. 
17,912; extensive traffic; S-51. niaps 
M-226, U-263, pictures S-50, C-108a 
bridge S-49, picture S-50. See also 
in Index Bridge, table 
Sault Sainte Ma-ic. Ontario. Canada, 
pert, city, and summer resort on 
Sault Ste. Marie ship canal; pop. 
32 452 : S-61. maps C-69. 72 
Sault Sainte Marie, the rapids of Saint 
Marys liiver. between Lakes Sii- 
perior and Huron S-49, 51, 51-216, 
map G-179. picture S-50 
Sault Sainte JIarie (“.Soo") Canals 
s-4fl-51. G-180. 18.5, M-216, map 
G-179, pictures S-50, C-108a. See 
also ill Index Canal, table 
bridge S-49, picture S-50. See also 
in Index Bridge, table 
Clay opposes M-216 
shipping G-180 

Saunders, Sir Charles Edward (186 (- 
1937), Canadian wheat expert, 
born Bondon. Ont.; helped in work 
(directed by father, William Saun- 
ders) that developed Jlarquis 
wheat; W-116 , , , 

Saunders, Clarence. See in Index 
Piggly Wiggly Corporation 
Saunders, Hilary Aidan St. George 
(born 1898), English writer, born 
Bristol. England; had fabulous 
sales from ‘The Battle of Britain’ 
written for British government; 
with John Beslie Palmer wrote 
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mj-stery stories under pen name of 
Francis Beeding (‘Death ‘Walks in 
Eastrepps') and historical novels 
under name of David Pilgrim (‘No 
Common Glory’, 'The Grand De- 
•sign’). 

Saunders, (Margaret) Marshall (1861- 
1947), Canadian author; noted for 
her animal stories; bom Jlilton. 
-Vova Scotia (‘Beautiful Joe’; 
•Princess Sukey’; ‘My Pets’). 
Saunders, Kichard, pen name used by 
Benjamin Franklin P-280o 
Saunders, William (1836-1914), Cana- 
dian agricultural scientist, born 
Devonshire, England; came to 
Canada 1848 and became a manu- 
factoring chemist at Bdhdon, Ont.; 
established government experimen- 
tal farms and directed work in the 
crossbreeding of fruits and cereals. 
Saurashtra (sour-dsh’tra) , state in 
w. India, on Kathiawar peninsula; 
area 21,451 sq. mi.; pop. 4,137,- 
359; cap. Rajkot; created 1948 by 
merging former princely states of 
the 'Western India States and of the 
■Western and Eastern Kathiawar 
agencies; map I-68a 
Saurian (su’ri-un), term for reptiles 
such as lizards and lizardlike pre- 
historic animals, notably dinosaurs 
and ichthyosaurs. 

.‘>aurl.sclii.a^ order of dinosaurs R-116 
Saufet (so-ta') Dam, in France, on 
Drao River. See also in Index 
Dam, tabic 

Sauty, .Alfred de (born 1870), British 
bookbinder, born Gibraltar; lived 
for a time in United States; B-241 
Savage, Steele (born 1900), etcher and 
book illustrator, born Michigan 
(‘Stories of the God.s .and Heroes’, 
by Sally Benson; ‘Jlythology’, by 
Edith Hamilton; ‘Young King 
David’, by JIarian King; ‘Iliad’, by 
Homer) 

illustrations, pictures M-476-7, 
0-342-4 

Savage Island, in s. Pacific Ocean. Sec 
in Index Niue 

Savagery, the most primitive state of 
society C-325. See also in Index 
Stone Age 

Suvaii (sa-vi'c), largest island of 
Samoa; 700 sq. mi.; in Western 
.Samoa; according to many native 
legends, original home of Polyne- 
sian race; map P-17 
Savanna. a tJ’Opical grassland 
G-1685-9, picture G-170 
Africa A-37, 44, G-1685, 169, K-34&, 
S-441, map A-41, pictures G-170, 
S-241 

African veld. ,Sce in Eidex 'Veld 
land use G-169, 170 
rainfall affects C-350 
South America S-275, G-168b, map 
S-255 

world distribution, 'map G-169 
Savau'nah, Ga., important Atlantic 
seaport in s.e. of state; pop. 119,638 ; 
S-51, maps G-77, U-263 
Civil War S-148, S-51, maji C-335 
early history G-79 
first Girl Scoufis organized G-113 
Revolutionary War G-81: Pulaski 
P-435 

‘.'^avnnimli’, first tran.satlantic steam- 
ship S-152 

Savaniiali Kiver, forming boundary 
between Georgia and South Caro- 
lina; rises in Blue Ridge Jits., 
flows s.e. 450 mi. to Atlantic; 
navigable to Augusta; maps G-70, 
76-7, U-275 

atomic energy project A-472, S-294, 
picture S-293 

Oglethorpe founds colony G-79 
Savannali River Project, for produc- 
tion of atomic materials A-472, 
S-294, picture S-293, table A-470 
Savannali State College, at Savannah, 

(z in azure) ;A- = German guttural ch 



508 


SCALE 


SAVA RIVER 


Ga. ; state control; for Negroes; 
opened 1890; arts and sciences, 
business administration, home eco- 
nomics, plastic and graphic arts, 
trades and industries. 

Sava (sd'ud) River, aiso Save River, 
one of chief tributaries of Danube; 
rises in Carniola; flows .500 mi. 
across Yugoslavia to Belgrade; 
navigable 360 mi.; scene of fighting 
in World War I: maps D-16, B-23, 
B-117, B-416, pictures B-117, Y-347 
Savery, Thomas (16507-1715 ) . Eng- 
lish inventor of water-raising en- 
gine S-390 

.Saving T-125— 6, picture T-125 
life insurance I-168n 
Savings banks B-48 
insurance sold by 1-170 
Savings bonds, U. S. government 
tr-360, S-398 

Savoio (.sa-vuKt’) , department in s.e. 
France; 2388 sq. mi.; pop. 235,939; 
cap. Chambery. Haute (dt) Savoie, 
department in e. Prance; 1774 sq. 
mi.; pop. 270,565; cap. Annecy. 
Both departments comprise the 
former duchy of Savoy. 

Savona (sci-vo'nd) , city on Italian 
Riviera, 25 mi. s.w. of Genoa; pop. 
57,354; good harbor; Important iron 
industries, potteries; viap E-425 
Savonarola (sS-vd-nd-r6'ld) , Girolamo 
(1452-98), Florentine priest and 
reformer S-51— 2, P-148, picture S-51 
in George Eliot’s ‘Romola’, picture 
E-330 

Sa'vory, an herb S-341 
Savoy (sa-voi'), former duchy lying 
Ijetween Italy and Prance in w. 
Alps ; checkered history under 
House of Savoy after 11th century: 
map 1-263 

Kingdom of Sardinia S-45 
Victor Emmanuel cedes V-468 
Savoy, House of, the oldest ruling 
house of Europe, founded by Hum- 
bert the Whitehanded in first half 
of 11th century; ruled over Savoy 
and Piedmont for 9 centuries, con- 
tinuing as kings of United Italy 
from Victor Emmanuel II to 1946. 
Savoy cabbage C-1 
Saw, a tool T-153 
China, picture C-264 
crosscut, pictures L-340, 341, T-148 
development, pictograph T-151 
•Tapan, picture T-148 
machine types L-344, 347, pictures 
L-341, 344, 349, T-148, C-496 
.safety in using S-10, picture S-12 
two-man, picture E-340 
types for stone cutting Q-3 
Sawatcli', or Saguache, fountains, 
range of Rocky Mts. in w.-central 
Coloi'ado; highest peak, Mt. Elbert, 
14,431 ft.: maps C-402, 408, U-297 
Sawbill, a diving duck. .See in Index 
Merganser 

Sawfish S-52, pictures P-101, S-52 
Sawfly, any of numerous Hie.s, the 
females of which have sawlike ovi- 
positors for making incisions in 
plants in which to lay eggs 
larvae C-138 

Sawgrass, a sedge (Chtdium marisens) 
whose leaf edges are sharply 
toothed; grows in mar.shy places: 
used in the production of newsprint 
in the U. S. and for thatching in 
England. 

Sawmill L-346-7, pictures L-348, 
340 

Sawver, Charles (born 1887), lawyer 
and public oflicial, born Cincinnati; 
lieutenant governor Ohio 1933-34; 
ambassador to Belgium, minister 
to Du.xemburg 1944-45; U.S. sec- 
retary of commerce 1948-53. 
Sawver, Ruth (Mrs. Albert C. Durand) 
(born 1880), writer and story- 
teller, born Boston. Mass.; awarded 


Newbery medal 1937 for 'Roller 
Skates’ (‘This Way to Christmas’; 
‘Picture Tales from Spain' ; ‘The 
Long Christmas’; ‘The Way of the 
Storyteller'; ‘Journey Cake, Ho!‘) 
Irish and Spanish tales S-414, 416 
Sawyer beetle, one of the ionghorn 
family of beetles, which usually live 
in wood. 

Sax, Antoine .Toseph (known as 
Adolphe) (1814-94), Belgian maker 
of musical instruments, born 
Dinant, Belgium; invented sax- 
horn and saxophone: H-427 
Saxe (sdfcs), ,Tohn Godfrey (1816—87), 
poet and humorist, popular in 
middle 80’s; born Highgate, Vt. : 
noted for humorous poems which 
include ‘The Proud Miss McBride' 
and ‘Rhyme of the Rail’. 

Saxe (sales') t Maurice, count de (1696- 
1750), illegitimate son of Augustus 
the Strong of Saxony and Poland; 
marshal of Prance, one of greatest 
of generals; victor of Fontenoy. 
Saxe-Cohurg-Gotha (ko'hnrg go'tlin, 
German ko'burK go'td), former 
German duchi'; 763 sq. mi.; in 1919, 
Coburg was added to Bavaria, and 
Gotha to Thuringia. 
Saxe-Coburg-Gotha, House of, line of 
British rulers G-66, 67. See also 
in Index England, subhead kings 
and Queens, table 

Saxe- Weimar (vi’mdr). former Ger- 
man grand duchy, absorbed by 
Thuringia 1919; pottery, textiles; 
chief cities Weimar and Eisenach; 
dukes of Saxe-Weimar famous as 
patrons of art and literature, and 
Weimar became home of Goethe, 
Schiller, and Herder. 

Saxifrage (sak'si-frig), a plant S-62 
Saxifrage family, or Saxifragaceae 
(sdk-st-frg-gd’sc-e), a family of 
plants, shrubs, and trees including 
the deutzias, golden saxifrage, 
hydrangea, currant, gooseberry, 
coral bells, astilbes, and grass-of- 
Parnassus, 

Saxo GrammaticiiB (11507-1220?), 
most famous of early Danish 
chroniclers; his ‘Gesta Danorum’ 
gives history of Denmark from 
early heathen times to 1185; first 
part largely taken from old songs, 
runic inscriptions and tradition. 
Sax’ons, a German, or Teutonic, peo- 
ple of n. Germany S-63. See also 
in Index Angles; Anglo-Saxons 
Charlemagne conquers C-187 
inv'ade Britain E-359 
rulers in England. Sec in Index 
England, subhead kings and 
queens, table 

Saxony, German Sachsen (xeik'seu), 
former kingdom, e.-central Ger- 
many; 5786 sq. mi.; after World 
War II, gained part of Silesia and 
became state in Russian zone, Ger- 
many; S-52-3, majis G-88, E-424-5. 
table G-89 

history S-53, G-96: Otto I, II. and HI 
0-430; Seven Years' War S-107 
Saxony, former province of Pru.ssia 
consisting chiefly of what bad been 
n half of kingdom of Saxony, ceded 
1815; 9759 sq. mi.; pop 3,000.000- 
after W^orld AVar TI. incorporated 
into Saxony-Anhalt. 

Saxony, Lower, state, Germany Sec 
in Index Lower Saxonv 
Saxony-AiihaU, Germai'i .Saclmeii- 
.tnlialt (zak'sen iln'haU). former 
state in Russian zone, Germanv- 
area’ 9525 sq. mi.; pop. 4,100,539: 
map G-88, table G-89 
Saxony sheep A-G3 
Saxony wool S-138 

"xi instrument 

H-427, M-472, picture M-471 
Saxton, Joseph (1799-1873), inventor 
born Huntingdon. Pa.; invented in- 


struments used by the U. S. Coast 
Survey, Including a deep-sea ther- 
mometer. 

Say, Thomas (1787—1834), entomolo- 
gist, born Philadelphia; discovered 
many new species of insects; lived 
at Owen’s Socialistic colony at New 
Harmony, Ind. 

Sayan (sa-yiin’) , mountains in central 
Asia, a n.e. spur of the Altai range, 
extending from the Yenisei River 
to the s. shore of Lake Baikal ; 
general elevation 7,000 to 9,000 ft., 
with peaks rising 10,000 to 11,450 
ft.: S-174 

Sayao (sl-yd’), Bidu (born 1908), 
Brazilian lyric soprano; sang at 
Opgra-Comique, Paris, and La 
Scala, Milan; New York debut, 
1930; member of Metropolitan Op- 
era Co., New Y^ork City, from 1937. 
Sayce, Archibald Henry (1845-1933), 
British Orientalist; professor As- 
syriology, Oxford, 1891—1919; trav- 
eled through East; valuable con- 
tributions to Oriental scholarship. 
Sayer.s, Dorothy Leigh (born 1893), 
English detective story writer, 
I)orn Oxford, England; created de- 
tective Lord Peter Wimsey (‘Whose 
Body?’; ‘The Nine Tailors’; ‘In 
the Teeth of the Evidence') ; also 
wrote essays, verse, plays. 

Sa.vers, Prances Clarke (born 1897), 
author, librarian, and teacher, born 
Topeka, Kan.; superintendent of 
work with children. New York 
Public Library 1941-52; children's 
books (‘Bluebonnets for Lucinda’; 
‘Tng-a-long Tooloo’; 'Sally Tait'; 
‘Oinny and Ciistard’) 

Indian flood story M-476 
,‘<ayreville. N..I., borough 6 mi. s.w. 
of Perth Amboy, on Raritan River; 
pop. 10,338: map N-164 
Sny’.s law, international trade 1-194 
Scab, a bacterial or fungus plant 
di.sease; controlled by spraying. 
Scab, or strikebreaker L-70o 
Scabies, a contagious skin disease 
caused by the itch mite, a parasite 
which burrows under the skin of 
man and other animals; character- 
ized by pimples and blisters: S-347 
in cattle C-147 

Scabio'sa, or mourning bride, a genu.s 
of annual or perennial garden 
plants of the teasel family, often 
called pincushion flowers from the 
shape of the flower heads; Ijranch- 
ing stem, pinuately lobed leaves, 
and white, blue, dark purple, or 
pink flower heads on long stalks. 
Seacvola (sev'6-lg). Gains Miicius. 
legendary Roman hero of 6th cen- 
tury n.c.; captured In attempt to 
murder Porsena who was besieging 
Rome; when threatened with death 
if he would not reveal the 300 com- 
rade.s who also had .sworn murder, 
he thrust his right hand into the fire 
and held it there until it burned 
away 

Sea Fell, highest mountain in England 
(3210 ft.) E-348, map B-321 
Scala, La, opera house in Milan. Italy 
M-247 

Scat’awag, in I’.S., during reconstruc- 
tion period R-856 

Scald, or skald (skiild), ancient Scan- 
dinavian minstrel-poet who sang of 
ancestor.s, great victories or great 
warrioi'.s-; same a.s bard in Celtic 
history: N-290b, picture N-296a 
Scald and barn. See in Index Burn 
.Scale, in mechanical drawing 
51-1675-0 

Scale, in music M-468i)-9. See also 
in Inde.r Music, tabic of musical 
terms and forms 
Bach B-10 
Greek mode.s 51-459 
modern forms appear 51-461 


Key: cape, dt, for. fast, what, fpll; me, yet, fern, thdre; fee, bit; row 


won, tdr, not, do ; 


care, bat, riide, fall, barn; oat; 
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Scale, of charts G-158 
Scale, of miles on maps JI-85 
Scale armor A-376-7, jiicUire A-376 
Scale carp, fish C-127 
Scale insects, small bugs parasitic on 
trees and fruit S-53— 4, pictures S-54 
cochineal C-373, pictures S-54 
destroyed by: ladybug, or ladybird 
S-53, 54; spraying S-356-7 
lac insect L-82 
Scale leaves 

bulbs B-348, picture B-348 
horsetails P-54 

Scales, in zodiac. See in Index Libra 
Scales, of animals, small plates form- 
ing a protective covering 
butterflies and moths B-365, pictures 
B-S67C 
fish F-101 
lizard L-282 
snake S-205, 209 

Scales and weighing machines W-flfl-e 
computing W-AB 

Justice, scales of, picture C-501 
primitive scale, picture 1-267 
Scaliger (sl:a-le-elier' ) , Joseph Justus 
(1540-1609), French scholar, called 
"father of chronological science” : 
established dates in Greek and 
Roman history; first to show that 
histories of various countries must 
be studied together : son of the nhi- 
losopher J. C. Sealiger (1484-1558). 
Scal'lnp. a_ hiva’ve mol’usk .'5-54-5, 
M-3'’4, pi>'tures S-54, color pictures 
S-139, 139a, h, 140 
deep-sea. discovery of E-455 
Scaln, care of H-306 
Scaly anteater. See in Index Pangolin 
Scan’dcrbeg (George Castriota) (1403- 

4 iiie> hero of Albania 

A-138, p.l36a 

Scanmna’via. collective name applied 
to Denmark. Sweden, and Norway; 
sometimes extended to in- 
I^s^toe, and adjacent 
Islands; S-55-6. See also in Index 
bcandmavian languages : Scandi- 
naiian literature; also Denmark; 
hpnvay; Sweden 
emigration to Tj.s., chart U-311 
Classification R-23, chart K-22 
languages S-55 

letters in. See in 
p/”i- 5 -Alphabet, table 

words from E-374 
surnames N-26 

literature S-55 
fePiatists, list D-137 

JaeV®’®®! Wsf S-421: 

Scanm^ ■I'll IP moon JI-389 
PW M-476e-fZ. S-56, 

Outline jL47g®^'^’ ^^ference- 

466 N-300, S-461, 

'^^p'ictoe 0-297^°”’® C-294a-b, 299, 

American 1-45, 46 
covert’ element dis- 

subCTonn^^Je’ I’elongs to cerium 
resemhw earth metals; 

ramho. c in wolf- 

Scanm,; ■ .inbies P-151, C-214 
Stannine’ nr television T-54-54a, c 
Scaua P-335 

hev ^ channel in Ork- 

navai important British 

German m“Ps B-321, 324 

GeS ’^-249 

tbe*’ena’t^^ ancient Hebrew rites, 
hav i"to wilderness on 

People had after sin.s of 

by * lieen placed on his back 


xvi. 


PPiost (Leviticus 
made fr, V tneacrn usage, a person 
for others 

triang’umr®!,®^®’^'*^®'' blade, a flat 
— - — "™ar bone S-192. nictnre S-192 


of beetles B-106, pic 

E^ptian B-106; soapstone carved in 
imitation T-8 
June bug J-364 
scientific name B-108 
Scaramouehe (skar-d-niQsh'), French 
spelling of Scaramuccia, a boastful 
buftoon in old Italian farce, who is 
constantly beaten bv Harlequin 
Scarborough (skar'bor-o) , England 
popular seaside resort in York- 
.shire. 37 mi. n.e. of York; pop. 
43,983; fi-sheries; map B-325 
Scarf shin, the epidermis S-192-3 
Scarlatti ishdr-ldt'te}, Alessandro 
(1659— 1725), Italian composer, bom 
Sicily; composed more than 100 
operas and much church music; to 
large extent shaped form of mod- 
ern opera; had many pupils who 
became famous. Including son. Do- 
menico Scarlatti (1685-1757), harp- 
sichord player and composer 
work in development of opera 0-388 
Scarlet, Will, one of Robin Hood’s fol- 
lowers. picture L-216 
Scarlet clover, or crimson clover C-360 
Scarlet fever, a disease 
control, pictograph H-309 
immunization D-103 
mode of infection D-102 
Scarlet flamingo F-139, color picture 
B-180 

Scarlet haw H-294 
Scarlet ibis 1-3 

‘Scarlet Letter, The’, novel by Nathan- 
iel Hawthorne H-294, 295, A-227 
Scarlet l.vchnis. See in Index Jeru- 
salem cross 

Scarlet maple, red maple, or swamp 
maple jM-82, color picture L-153 
Scarlet runner, a beann’ant B-84 
Scarlet tanager, a bird T-10, color pic- 
ture B-186 

egg, color picture E-268a 
molting B-176 

Scarpe (sharp), small river in n.e. 
France; 25 mi. long: A-388, map 
B-111 

Scarritt College for Christian Work- 
ers, at Nashville, Tenn.; Methodist; 
founded 1924; community and 
family servdee, foreign service, 
social work, religious education; 
graduate school. 

Scarron (skd-roh’), Paul (1610-60), 
French poet and dramatist, first 
husband of Madame de Maintenon 
M-57 

Scarsdale, N. Y., residential city 6 mi. 
n. of New York City; pop. 13,156; 
once part of Manor of Scarsdale, 
established 1701; map, inset N-205 
Heathcote School, picture E-246 
Scar-tattooing T-23, picture C-434c 
Scatter, in statistics. See in Index 
Dispersion 

Scattergram, or scatter diagram S-SBSp 
Scattering, in electromagnetic radia- 
tion R-30, picture R-30a 
Scaup, or bluebill, a diving duck; two 
species; greater scaup (Aytnya 
narila) and lesser scaup (Aythya 
afflnis) : D-160. picture D-161 
Scavenger beetle B-106, 108 
Sccbeli Klver, Africa. See in Index 

Scenery, stage T-112-15, pictures 
T-113-14, D-135 
Chinese C-276 
Elizabethan theater S-124 
Scepticism. See in Index Skepticism 
Schacht (shaKt). Hj-.-Umar Horace 
Greeley (bom 1877), German finan- 
cier; president Reichsbank, 192«*- 
30 1933—39; German delegate at 

settlement of reparations Pans, 
1929 * appointed economic adviser to 
Hitler 1939; in'h'cted as war crim- 
inal 1945, acquitted t" ^946 by In- 
ternational Military Tribunal at 
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Nuremburg, in 1950 by a denazi- 
ii^tion court; after 1950 economic 

an? others). 

Schadow (shd'do), Johann Gottfried 
(1(64-1850), German sculptor of 
neoclassical school S-79 
Schaefer, Vincent Josepii (bom 1906) 
research chemist and meteorologist, 
®.=f'enectady, N.Y.; in General 
Electric Research Laboratories 
from 1926; from airplane over w. 
Massachusetts (1946) he seeded 
clouds with pellets of Dry- Ice and 
thus produced snow; sometimes 
called "the snowman”: W-81o 
Schaffer, Jacob Christian (1718-90), 
German minister in Regrensburgr; 
wrote a 6-volume treatise on vege- 
table fibers for papermaking: P-686 
Scbamiausen (shaf-hou'zen) , Switzer- 
land, capital of canton of same 
name, 24 mi. n. of Zurich; site of fa- 
mous falls of the Rhine River; pop. 
29,971: maps S-475, E-425 
SchUflle (shef'lu'. Albert Eberhard 
Frederick (1831-1903). German 
sociologist and economist; professor 
at Tubingen and Vienna: influenced 
by Hegel. Darwin, and others; 
interested in socialism ('The (julnt- 
easence of Socialism’). 

Schall (shell) von Bell, Johann Adam 
(1591-1666). Jesuit missionarv, 
born Cologne. Germany; went to 
China 1628 and e.stabli.shed flourish- 
ing mission at Shensi: later called 
to Peking by Emperor Shun-chl 
where he directed the public mathe- 
matical school and was created a 
mandarin. At death of Shun-chi 
(1661) a change of policy toward 
Christianity caused him to be im- 
prisoned: he was released hut died 
shortly afterward 
corrects Chinese calendar C-280 
Scharn'liorst, Gerhard Johann David 
von (175.5-1R13). Pruisslan general, 
one of founders of Prussian mili- 
tary system (1809-13); fatally 
wounded at battle of Lfitzen. 
Scharwenka (shiir-veng'kd) . Franz 
Xavier (1850-1924), German com- 
poser. bom Samter, Posen; estab- 
lished conservatory in Berlin, where 
brother Philipp was associated with 
him: also conservatory in New 
York: compositions for orchestra 
and brilliant piano pieces. 
Scharwenka, Philipp (1847-1917), 
German composer, bom Samter, 
Posen : brother of Franz Xavier 
Scharwenka (‘Sakuntala’) . 
Schaumhurg-Lippe (shoum'lmrK- 
llp’ii), former state in n. Germany, 
formerly principality; 131 so. mi.; 
after World War II, incorporated 
into Lower Saxony. 

Schecle (sha'ln), Karl Wilhelm 
(1742-86), Swedish chemist, bom 
Stralsund, Pomerania; discovered 
oxygen before Priestley, hut failed 
to publish his work until after 
Priestley’s announcement; dis- 
covered tungsten in the form of 
tungstic acid, also molyhdic and 
arsenic acids. 

ScheeTIfe, a tungsten ore T-206, Iir-266 
Scheer (skdr), Keinhard (1863-1928), 
German admiral in World War I; 
chief of admiralty staff 1918; ad- 
vocated more extensive use of sub- 
marine.s 

commanded at battle of Jutland 
W-224 

Schet'fel, Joseph Victor von (1826— 
86). German poet and novelist (’Der 
Trompeter von Sackingen’; ‘Ekke- 
hard’). 

Scheherazade (she-hd-rg-zci’dc) , in 
the ‘Arabian Nights', wife of the 
sultan and narrator of the tales 
A-291-2 


German li ; (iem,,yo: (kin, (ken : n=.French nasal (JeaA) jgk^French ; (.;: in azure) : K=German guttural ch 
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formed by Adolf Hitler about 1927 
to replace storm troops; known 
popularly as the "S.S.”; members 
wore black shirts; had charge of 
concentration camps and executions 
of Nazi enemies; headed by Hein- 
rich Himmler 1929-45 
parade, picture G-99 
Schuyler tsTci'ler) , Philip John (1733- 
1804), soldier and statesman, born 
Albany, N. Y., member Second 
Continental Congress; as major 
general in Revolution planned cam- 
paign against Burgoyne; later 
Federalist leader and U. S. senator 
from New York. 

SchuylervUle, N. Y., village on Hudson 
River 12 mi. e. of Saratoga Springs; 
pop. 1314; named in honor of Philip 
Schuyler; formerly called Saratoga 
and scene of the battles of Saratoga 
in Revolutionary War: map N-205 
Schuylkill (slcni’kil), river of s.e. 
Pennsylvania; flows into Delaware 
River at Philadelphia after 130 mi. 
course: maps P-122, 133 
Schwab (shiaiib), Charles JKlchacl) 
(1862-1939), capitalist, born Wii- 
liamsburg. Pa,; largeli' responsible 
for Carnegie’s participation in the 
“steel trust,” and first president 
(1901-3) U. S. Steel Corporation; 
later headed Bethlehem Steel Cor- 
poration, steel trust's chief rival; 
during World War I director 
general of shipbuilding in U. S. 
Shipping Board Emergency Fleet 
Corporation. 

Schwann (shvan), Theodor (1810- 
82), German physiologist; assistant 
of Johannes Miiiler; discovered 
pepsin: studied digestion; investi- 
gated nerve structure 
founder of histology Z-361 
Schwartz, J. M. W. Sec in Index 
Maartens, Maarten 
Schwarz (shvarts), Berthold (14th 
century), German inventor G-232 
Schweitzer, Albert (born 1875), French 
Protestant clergyman, missionary, 
philosopher, physician, and music 
•scholar S-69-60, picture S-60 
Schwellenbach, Lewis Baxter (1894— 
1948), lawyer and public official, 
born Superior, Wis.; U. S. senator 
from Washington 1935-40; U. S. 
district judge, Washington, 1940- 
45; U. S. secretary of labor May 
1945 until his death. 

Scliweiikfclders (shvgnpk'fel-derz ') , 
members of a religious denomina- 
tion founded in Silesia and named 
in honor of the German reformer 
Kaspar von ,Scliweiikfeld (1490— 
1561) ; most of them, driven by 
persecution, emigrated to Penn- 
.sylvania in 18 th century; their 
views resemble those of Friends; 
membership in U.S. approximately 
1900. 

Schwerin (shvu-ren' ) , Germany, city 
in Mecklenburg on Lake Schwerin, 
60 ml. e. of Hamburg; pop. 88,164; 
former ducal palace; manufactures: 
maps G-88, E-424 

Schwyz (Shvets'), Swi.ss canton: 351 
sq. mi.; pop. 71,246; in medieval 
times was a free community; gave 
name to Switzerland: S-482, map 
S-476 

Sclaloja (shii-lO'ya) , Vittorio (1850- 
1933), Italian jurist and states- 
man ; .served as minister of justice 
and of foreign affairs; helped to 
frame covenant of League of Na- 
tions; served as representative on 
League of Nations Council. 

Sciatic (si-dt'ik) nerves, two mixed 
nerves, rising in nerve plexus in 
pelvis; great .sciatic largest nerve 
in the body, passing down back of 
thigh, branching to muscles and 


skin of leg and foot; small sciatic 
branches to muscles and skin of 
upper leg and hip. 

Science (si'ens) S-60-1. See also in 
Index names of separate sciences 
and scientific topics (Biology, 
Chemistry, Electricity, etc.) and 
names of scientists 
ancient Greece G-202, S-60— 1, W-210 : 
astronomy and geography fur- 
thered by Ptolemy P-430; me- 
chanics and tnathematics devel- 
oped by Archimedes A-303-4; 
science classified by Aristotle 
A-340 

astronomy revolutionized by Coper- 
nicus C-472 

Bacon, Roger, the first experimenter 
B-11, S-61 

Darwin’s theory of evolution D-19-20 
evolution doctrine championed by 
Huxley H-453 

experimental science founded by 
Galileo G-6 

germ theory evolved by Pasteur P-96 
hobbies in: bibliography H-393-4, 
396-6 

imagination and progress 1-44 
inductive method, Francis Bacon 
a founder B-10— 11 

industry uses 1-145-6, picture 1-144 
inventions, table I-204c 
Lavoisier advances chemistry L-1 3 8-9 
Mohammedan contributions M-331— 2 
museums of. See in Index Museums, 
table 

Newton’s contributions N-193-4 
opposition to 1-202 
philosophy distinguished P-203 
planetary motions computed by 
Kepler K-S6 

population affected by P-370 
scientific method S-60-1, P-229, 

230-1 

seven wonders of modern world 
S-106 


space station as laboratory S-S09e 

television aids T-52 

Tyndall popularizes physics T-228 

‘Science and Ileallh wltii Kc.v to the 
Scri|)tures’, by Mary Baker Eddy 
E-232 

Science Foundation, National. tJ. S. 
U-368 

Science museums. See in Index Mu- 
seums, table 

Scientific method S-60-1, P-229, 230-1 

Scientific Keseareb and Development, 
Office of, U. S. R-216 

Scilly (siVi) Islands, a group of 140 
small granite islands off Cornwall, 
England; formerly many ship- 
wrecks; now ships protected by 
lighthouses; flowers grown for Lon- 
don market: tourists; maps B-321. 
325 

Scimitar (sim'i-ter), a sword S-484, 
picture S-484 


:3cinriiiation 


- counicr, 

radioactivity R-04a 
Scio, island in Aegean Sea. See ii 
Index Khio.s 

Sv>^n^J|i'dn), in plant grafting P-296 

Scioto (si-o'td) Kiver, tributary o 
Ohio River; 200 mi. long: C-4ig 
maps 0-348, 366-7 
Scipio (slp’l-6) Africanus, the Elde 
(237—183 B.c.), one of greates 

Roman generals ; defeated Hanniba 
at Zama 202 u.c.; father of Cor 
neha, mother of the Gracchi 
bust, picture R-183 
invasion of Africa H-260 
tomb R-197, map R-191 
Scipio Africanus, the Younger (185- 
129 B.C.), Roman general, adoptei 
grandson of the elder Scipio Afri 
canus; captured and destroy e( 
Carthage (146 B.c.), ending Thin 
Punic War 

tomb R-lg7, map R-191 
ScissorI>ill. See in Index Skimmer 


lor aetectmi 
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Scissors 

early, picture 1-248 
Scissors hold, in wrestling, picture 
W-306 

Scissor-talled flyeatclier, bird P-190 
state bird, table B-158 
Scitaminales (si-tdm-l-nd'lc~„) , plant 
order containing banana and ginger 
families. 

Sciurus (sl-pu'riis), the squirrel 
genus S-359b 

Sclera (skle'rti), hard, white-surfaced 
membrane which with the cornea 
forms the outer coat of the eyeball, 
diagram E-459 

Scollard, Clinton (1860—1932), poet, 
born Clinton, N. Y.; professor Eng- 
lish literature, Hamilton College; 
author of many books of poetry. 
Scolopneidae (skdl-6-pas’l-de) , a 
family of birds S-209 
Scombridae. See in Index Mackerel 
family 

Scone (sknn), Scotland, parish n. of 
Perth ; historic abbey and palace 
Stone of Scone W-99, S-64 
Scooter, a form of ice craft W-160 
Scooter, a motor-driven vehicle B-14S, 
picture B-142 
Scop, a bard P-194 

Sco'pns, (4th century b.c.), Greek 
sculptor; probably sculptured part 
of Halicarnassus mausoleum ; 
G-206 

Scope. See in Index Nautical terms, 
table 

Scopolamine (sko-pul'a-men) , or hyos- 
cine, an alkaloid drug (Ci-HsiNOi) ; 
used as anesthetic, sedative, hyp- 
notic, and mydriatic 
anesthetic A-246 

Scopus, Mount, Palestine J-336, map 
J-336 

Scorclied eartli policy, in warfare 
China C-283 
Russia R-291, W-258 
Score, in music. See also in Index 
Music, table of musical terms and 
forms 

orchestral, picture 0-406 
Scoring, in baseball B-65-6 
box score B-70, diagram B-69 
Scorifica'tion, in assaying A-425 
Scorpio, also Scorpion, a constellation. 

See in Index Scorpius 
Scorpion, an arachnid S-61, picture 
S-61 

skinks not true scorpions L-283 
Scorpion, sea. See in Index Euryp- 
terids 

Scorpion, water W-65, picture W-64 
Scorpion fish, a vast family of fishes 
(Scorpaenidae) , characteristically 
mail-checked and strong-jawed; 
species found in all seas; among 
more common are lionfish, rockfish, 
or prlestfish, and roseflsh. 

Scorpion fly, a harmless insect 
(Panorpa nebulosa) of the order 
Jlfecopte7'ri, family Panorpidae', the 
turned-up slender body of the male 
suggests a scorpion. 

Scorpion Bhell (Pterocera rugosa), 
mollusk shell, color picture S-139 
Scorpius, also Scorpio, or Scorpion, 
a constellation and sign of zodiac 
Z-362, charts S-377, 381, A-434, pic- 
ture Z-352 

Scoteli. See m Index Scottish 
Scotcli blackface slieep, picture S-137 
Scotch boiler, for steam engine S-390, 
diagram S-387 

Scotch-Irish in America, colonial im- 
migration A-197 
North Carolina N-278 
Pennsylvania P-138 
Virginia V-490 
Scotch mile, table W-87 
Scotch pine P-258 

Scotcii tliistle, Canada tliistle, corn 
thistle, or creeping thistle T-120 
.Sco'ters, or sea coots, a genus of sea 
ducks noted for diving powers; 

not, dp; cfire, but, rjjdc, fiill, burn; out; 
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said to use wings in diving: species 
include American scoter (Oiclemia 
americana), surf scoter (Melanitta 
perspicillata) , white-winged scoter 
{Melanitta deglandi) . 

Scotland, country occupying n. part of 
island of Great Britain; 30,405 sq. 
mi,; pop. 5,095,969; cap. Edinburgh: 
S-62-5, maps B-321, 324, E-416, 
S-63, pictures S-62, 63a-5 
agriculture S-63a, 63h-4, pictures 
S-62, 64 

Argj’ll National Forest Park N-39 
Caledonian Canal, picture B-320 
cities S-630-1). See also in Index 
names of cities 
Aberdeen A-4 

Edinburgh E-234, picture B-234 
Glasgow G-118 
climate S-63 

clothing S-eSOj D-144, pictures 8-630, 
64 

customs; Highland fling, picture 
S-630,' holidays F-69; New Tear’s 
festival N-195 

education S-63: illiteracy P-374; 
universities 17-404 

emblem, thistle T-120, picture T-120 
emigration to U. S. 1-46 
fisheries A-4, S-64 

flags: Middle Ages P-136c, color 
picture P-132 
folk songs P-196 
government S-64 
heather H-320 
Hebrides Islands H-327 
history S-64-5 
Celts C-163, S-64 
early civilization (Zonal H-327 
Northmen invade T-120 
Wallace leads rebellion ■W-4 
Bruce secures independence B-332 
Orkney Islands acquired 0-425 
Shetland Islands acquired S-148 
Reformation S-65: Knox K-63; 

Cromwell C-516-17 
Mary Stuart’s reign M-106, E-333, 
S-68 

crown united with England’s S-432: 

_ James 1 1-292, S-65 
In English Civil War S-66, C-191, 
C-516-17 

Charles II C-191-2 

union with England S-65 

Jacobite uprisings (1715 and 1745) 

. ^P-410, S-65 

industries S-63a-4, G-118, 

E-234: Glasgow G-118 
anguage S-63 
literature E-379: folk 
list S-421 
minerals S-6S6 
national songs N-41 
natural features S-62-3; 

S-38 

Orkney Islands 0-426 

S-62, 63: Celts C-163; clans 
0-630,- how the people live S-63a, 
pictures S-62, 63o, 64 
religion K-63, S-63 

picture S-62: 
Edinburgh Castle, pictures S-63b ; 
g ggWalter Scott’s home, picture 

Shetland Islands S-148: Shetland 
H-428a-b, picture H-428c, 
table H-428e 

^rling C-630; golf G-138 
Castle, picture C-132 
boo.i popular name for 

iton of London metropol- 
c-r?, police, until 1890 housed in 
hnno ^Yard, former London 
nrpwff?.* Scottish kings 

Ireadquarters L-304 
S-64 people of Scotland 

E-358, S-64 


A-4, 


tales S-413, 


sand dunes 
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Bannockburn 

Charles rrestwich (1846-1932), 


British journalist; editor (after 
1872) and chief proprietor of The 
Manchester Guardian, which, under 
his editorship, followed policy of 
advanced Liberalism and gained 
world reputation for soundness. 
Sr.ott, Cyril (born 1879), English mu- 
sical composer, pianist, and author 
of modernist school; compositions 
and songs (‘Nativity Hymn’). 

Scott, Duncan Campbell (1862—1947), 
Canadian man of letters (‘Lundy’s 
Lane and Other Poems’; ‘New 
World Lyrics and Ballads’; ‘Life of 
J. G. Simcoe’) ; C-106 
Scott, Evels'ii (Airs. John Metcalfe) 
(born 1893), novelist and short- 
story writer, born Clarkesville, 
Tenn.; lived many years in Brazil 
and Europe (‘The Wave’, novel of 
Civil War; ‘Ideals’, short stories; 
‘Witch Perkins’ and ‘Billy, the 
Maverick’, for young people). 

.Scott, Francis R(eginal<l) (born 1899), 
Canadian educator and writer, bom 
Quebec, Canada; on faculty AIcGill 
University since 1928, professor of 
law since 1934 (poems, ‘Overture’; 
prose, ‘Canada Today’) : C-106a 
.Scott, Frederick George (1861—1944), 
Canadian poet, chaplain in World 
War I, canon of Quebec Cathedral 
(‘The Hymn of Empire’; ‘ily Lat- 
tice and Other Poems’). 

Scott, Sir George Gilbert (1811-78), 
English architect; prominent in the 
Gothic revival and directed restora- 
tion work on many old English 
cathedrals and churches including 
Westminster Abbey and Ely 
Cathedral: became member of 
Royal Academy 1861; knighted 
1872; buried in Westminster Abbey. 
Scott, Hugh Lenox (1853—1934), 
U. S. Army officer, born Danville, 
Ky.; graduated West Point 1876; 
for 20 years campaigned against 
Indians; served In Cuba, Philip- 
pines, and on Mexican border; chief 
of staff U. S. Army 1914-17; U. S. 
mission to Russia 1917. 

Scott, Sir Percy (1853-1924), British 
naval officer, retired 1913; invented 
night signaling apparatus and ap- 
pliances for heavy gun shooting. 
Scott, Robert Falcon (1868—1912), 
English polar explorer S-66, P-350a, 
picttire S-66 
Barrie’s tribute B-60 
Scott, Thomas (1746-1824), Canadian 
chief justice of Upper Canada 
1806-16; born Scotland. 

Scott, Sir Walter (1771-1832), Scot- 
tish novelist and poet S-66— 9, E-380, 
picture S-67 

Abbotsford S-67, picture S-68 
bibliography S-69 
critical estimate of novels S-68-9 
Edinburgh monument E-234, picture 
E-234 

Alelrose Abbey, picture AI-354 
quoted: on ‘Grimm’s Fairy Tales’ 
L-271-2 

‘Rob Roy’ R-166 

Thackeray's reaction against T-108 
'The Talisman’ S-25 
Scott, Walter (1867—1938), Canadian 
journalist and statesman, for near- 
ly a generation probably the fore- 
most Liberal in the Canadian 
Northwest; first premier of Sas- 
katchewan (1905—16). 

Scott, Winfield (1786—1866), Amer- 
ican general S-69 
Creeks suppressed by 1-1106 
in Alexlcan War M-186 
Robert E. Lee and L-166 
Scott Glacier, in Antarctica, extends 
from south polar plateau to Ross 
Shelf Ice; discovered 1929 by 
Richard E. Byrd’s first expedition; 
named for Robert Falcon Scott: 
A-258, map A-259 


Scotti (skot’te), Antonio (1866-1936), 
Italian singer; U.S. debut 1899, in 
Chicago; fine baritone voice and 
talent as an actor carried him 
to the forefront of operatic stars 
(Amonasro in ‘Alda’; Don Giov'an- 
ni; Baron Scarpia in ‘La Tosca’). 
‘Scottish Chiefs’, historical novel by 
Jane Porter dealing with times of 
Bruce and Wallace. 

Scottish deerhound, table D-118a 
Scottish in America 
colonial immigration A-197: North 
Carolina N-278, 279; Pennsylvania 
P-138; Virginia V-478, 490 
Scottish literature. .See in Index Eng- 
lish literature; Scotland, subhead 
literature 

Scottish terrier D-1106, color picture 
D-111, table D-119 
Scottish topaz, cairngorm, or smoky 
quartz, a semiprecious stone J-349 
Scott-Moncrieff, Charles Kenneth 
(1889-1930), English translator; 
translated Marcel Proust. 
Seottsbluff, Neb., city on North Platte 
River about 20 mi. e. of Wyoming 
border; pop. 12,858; processing of 
agricultural products: maps N-102, 
U-252 

Scotts Bluff National Monument, just 
s. of North Platte River, opposite 
Seottsbluff, Neb. N-386, maps N-18, 
N-102, picture N-96 
.Scott’s oriole 0-425 
Scotus, John Duns. See in Index Duns 
Scotus 

Scotus Erigena. See in Index Brigena 
Scourge of God, Attila H-451 
Scouring rush. See in Index Horse- 
tails 

Scouts. See in Index Boy Scouts; Girl 
Scouts 

Scouts, baseball B-64-5 
Scran'ton, George Whitfield (1811-61), 
manufacturer, born Madison, Conn. ; 
one of organizers and first president 
Delaware, Lackawanna & Western 
Ry. : Scranton, Pa., named for him. 
Scranton, Pa., city on Lackawanna 
River; pop. 125,536: S-69, maps 
P-133, U-263 

Scranton, University of, at Scranton, 
Pa.; Roman Catholic: for men; 
founded 1888; arts and sciences; 
graduate studies. 

Scrap-metal Industry 1-247—8 
"Scrap of paper,’’ Von Bethmann- 
Hollweg’s term for treaties guaran- 
teeing Belgium’s neutrality in 
World War I W-218 
Scratch coat. See in Index Architec- 
ture, table of terms 
Screech owl 0-431, picture 0-431, 
color picture B-181 
protective coloration, picture B-177 
Screen grid tube, a type of vacuum 
tube R-39, diagram R-38 
Screw, a form of nail N-2 
how to drive S-10 

.Screw, in mechanics M-160b, picture 
AI-161 

micrometer M-231 

Screw, Archimedes’, a water-raising 
device. A cylinder containing a 
spiral screw has one end in the 
water. The force of the current re- 
volves the screw, raising the water : 
A-304, picture W-62 
.Screw bean, also called tornillo (tor- 
nil’d or tor-ne’po), a shrub or tree 
M-175 

Screw pine, or pandanus tree, tropical 
tree or shrub P-9 

Screw-pine family, or Fandanaceae 
(.pdn-dQ.-na'se-e),s. family of shrubs 
and trees, native chiefly to the 
tropical regions, including screw- 
pine, candelabrum tree, or chande- 
lier tree, pandanus, and freycinetias. 
Scriabin (skrpd-bin') , Alexander 
Nicholaevich (1872—1915), Russian 
composer and pianist, in his youth 
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a concert virtuoso, later one of the 
ino'-t extreme innovators in com- 
position; in his last work, ‘Prome- 
1 hens’, he attempts to prove I’ela- 
tionship between music and color 
by using a “color-keyboard” ; iM-466 
Scribe (.shrCb), Augnstin Eugene 
(1791-1801), French dramatist; 
with help of staff of collaborators 
wrote more than 800 plays; slight 
plots but bright dialogue, excellent 
technique, and understanding of 
popular taste made them successes; 
wrote librettos for operas ‘Fra 
Diavolo’ and ‘Les Huguenots’. 
.Scribes, originally the learned .Tewish 
group who copied the scriptures and 
who were authorities on the Torah, 
or law; Ezra the priest was a 
famous scribe; the later scribes 
were doctors of the law 
guilds in medieval times B-248 
lay scribes B-2S7-8 
monks of the Middle Ages B-232 
.Scriblenis Club S-469 
Scrim, cotton or linen fabric of open 
weave, coarser than voile. 
Scrimmage, in football P-227, 231 
Scripps, Edward AVyllis (1854—1926), 
neu.spaper pub'isher. born Rush- 
ville. 111.; half brother of Ellen B. 
Scripps; controlied chain of 28 
newspapers (headed by Cleveland 
Press, which he founded and 
edited), and United Press Associa- 
tion, sui^plying features to hundreds 
of newspapers; endowed Science 
Service for furnishing scientifia 
news in popular form. 

Scripps, Ellen Brounlng (1830-1932), 
American newspaper woman and 
philanthropist, born London, Eng- 
land; to U. S. 1844; half sister of 
Edward W. Scripps with whom she 
was associated in newspaper work. 
Scripps College, at Claremont, Calif.; 
for women; founded 1926 by Ellen 
B. Scripps; arts and sciences. 
Scripps Institution of Oceanograpliv, 
La Jolla, Calif., founded by Ellen B. 
and Edward W. Scripps for study 
of marine biology and ocean waves, 
tlde.s, and currents; became part of 
University of California in 1912. 
Script, a system of writing H-258 
Script, or continuity 
motion pictures M-413 
radio R-48 

Scripto'rium, tvriting room in medi- 
eval monastery B-232, L-181, pic- 
ture jB-231 

Scrod (skrod), young cod C-376 
Scrof'ula, term used for tuberculosis 
of lymphatic glands; in early times 
known as “king’s evil,” because of 
belief that it could be cured by 
touch of the sovereign (supersti- 
tion prevalent in England in time 
of Edward the Confessor). 

Scroll, a roll of papyrus, parchment, 
or paper 

ancient books B-231, pictures B-231, 
B-135 

Japanese, picture J-312 
Scroll leg, furniture, picture 1-179 
Scroo'by, England, village in Notting- 
ham.shire, 20 mi. e. of Sheflleld; 
English home of John Robinson, 
Brewster, and a number of other 
Pilgrims: M-145 

Scrooge, Old, in Dickens’ ‘Christmas 
Carol’, a miser who is reformed. 
Scropluilnrincenc. See in Index Fig- 
wort family 

Scrub cattle, inferior animals C-141a 
Scrub forest G-168!) 

Scrub pine. See in Index Lodgepole 
pine 

“Serum,” in football F-231 
Scruple, apothecaries’ weight of 20 
grains or 1/24 ounce, troy (from 
Latin scrupiilns, “a little sharp 
.stone”). 


Scudder, Horace Elisha (1838—1902), 
writer and editor, born Boston, 
Mass.; noted fcr juvenile books 
(‘Seven Little People and Their 
Friends’; "The Bodley Books’): 
L-275 

Scudder, Janet (1873—1940), sculptor, 
born Terre Haute, Ind.; especially 
noted for fountains with playful 
childish figures (‘Frog Fountain’ ; 
‘Fountain of Figliting Boys’ ) . 
Scndery (skil-da-re'), Madeleine de 
(1607-1701), French novelist, a 
leader of Mine, de Rambouillet’s 
salon; ‘Grand Cj'rus’, in 10 vol- 
umes. paints contemporary aristoc- 
racy in classic disguise. 

Sculpius, grote.squely shaped fish with 
warted bodies. long spines, huge 
mouths; family Cottidae; inhabit 
rocky coasts of n. seas; also live in 
deep waters of these seas. 

Sculptor, constellation, chart S-378 
Sculpture S-70— 85, pictures S-73-84, 
color pictures S-71-2. Reference- 
Outline S-84— 5. jSee also in Index 
names of famous sculptors 
Aegean (ancient), pictures A-28 
Angkor Vat, in Cambodia, picture 
1-121 

Babylonian and Assyrian S-76-7, 
B-9, picture B-8 
Bali, picture E-208 
baroque S-78d, picture S-78d 
bibliography S-85 
casting S-75 

Chinese C-277, S-83-4, picture C-274, 
color picture S-72 
cubism S-82, 83 

Easter Island, ancient P-3, picture 
P-2 

education and S-84 
Egyptian S-76, E-285, pictures E-280, 
E-446, A-298, S-73, W-190, color 
picture S-72: architectural, picture 
E-283; Great Sphinx S-S38-9, pic- 
tuie S-3S8 

English S-73— 4, 79, 80, pictures S-73, 
S-225, B-60 

Etruscan, picture R-198 
French S-73, 78d-9, 79-80, pictures 
S-73, 78, 78d, 79, color picture S-71 
futurism S-82-3, picture S-82 
German: neoclassicism S-79 
Gothic S-78-780 
Greek. See in Index Greek art 
India S-83, 1-65, picture 1-66: 

Hyderabad H-455 

Italian S-78a— d, pictures S-7Ba—d 
1-281, M-212-14, R-193, Reference- 
Outline S-85 

ivory 1-284: ancient Crete, picture 
A-28 

Japanese J-314 

lighting and point of view S-74, pic- 
ture S-74 

materials and processes S-74-5 
Mayan M-144 picture M-143c 
^S-73 78 ^^ S-78_78a, 73, pictures 

modern trend S-81— 3, pictures 8-82— 
3, A-400« 

Rodin Museums R-178* 
Museum, Copenhagen 

mythological subjects M-478 
neoclassicism S-79 
Oriental S-83— 4, color picture S-72 
Reference-Outline S-85 

Peivsia P-157 
pointing machine S-74 

Victures S-72: 
ture s-7s" >^5’ S-76. pic- 

reliet sculpture S-74 

S-78a-d, pic- 
nircs fa-78a-9, Reference-Outline 

qiw^"’ Roman art 

Siberia, prehistoric, picture R-257 
Sumerian S-76, pictures S-75 B-5* 
ram of Ur, picture A-29S * 

surre'alism S-83 


United States S-80-2, 83, pictures 
S-80-3, Reference-Outline S-85 
wood W-190— 1905. See also in Index 
AVoodworking and wood carving 
X-ray tests X-331 
Scrip, a fish S-86 

Scup'pernoiig grape, a large yellowish 
variety, grown chiefly in s.e. states ; 
named for a river (in N.C.) empty- 
ing into Albemarle Sound: G-155 
Scuppers. See in Index Nautical 
terms, table 

Sciir’ry, disease in which bloody spots 
appear under skin, gums bleed, and 
patient is prostrated bj' weakness 
Capt. James Cook kept his sailoivs 
free of C-461, 462 

vitamin C prevents A'’-496, picture 
V-i97 

Scu'tage (from Latin, scutum, shield), 
feudal tax on knights H-335 
Scutari (skq'ta-re) , Albanian Shkodcr 
(shko'der), town of Albania, on 
Lake Scutari; pop. 33,852; taken bj 
Austrians in World War I: A-138, 
maps B-23, E-416 

Scutari, Turkey. See in Index Uskudar 
Scutcher, machine for separating fiber 
from pulp 
hemp type H-333 

Scute (skut), large shieldlike p'ate 
forming part of shell or skin of 
fishes, tortoises, armadillos, etc. 
(from Latin, scutum, shield) 
of snakes S-209 

Scutum (sfciTfum), a small constella- 
tion in the n. part of the Milky 
AVay; represented by a shield. 
Scylla (sil'ff), in Greek mythology, a 
sea monster 
Odysseus and 0-344 
Scyros, island in Aegean Sea. See 
in Index Skyros 

Scjtbe, an agricultural implement 
consisting of a long curved blade 
and long bent handle R-85 
crad'e W-116, A-69 
Scythia (slth'i-n), name applied by 
ancient Greeks to steppes n. of 
B'ack Sea inhabited by nomads who 
disappeared from history about 2d 
or 1st centuries n.c ; probably 
Aryan race with Mongol blood ; the 
name Scythia given also to lands 
reaching from Caspian Sea to re- 
gion beyond the Jaxartes (modern 
Syr Darya) River; Romans gave 
name Scythia to n. Asia: map P-166 
Sen, general name for the body of salt 
water that covers the greater part 
of the surface of the globe: five 
largest sections are called oceans, 
and smaller landlocked bodies are 
called seas Sec in Index Ocean, 
table Oceans and Seas of the AVorld; 
and names of oceans and seas as: 
Atlantic Ocean; Caspian Sea; etc. 
tides T-131 

Sea, god of, Poseidon P-381 
Sen. anchor. See in Index Nautical 
terms, toble 

Sea nnemoue, a coelenterato animal 
S-86, pictures S-86 
carried by crab C-504 
damselfish and F-106 
Sea arrow, or flying squid 0-338 
Sen bass, name applied to group of 
food fishes, mostly found in warm 
seas; includes groupers and jew- 
fishes (Epmephehdae) and black 
sea bass (.Serranidae) : B-77 
Sea bat. See in Index Batfish 
Sea bear, a seallike mammal from 
which seal fur is obtained S-90 
Seabees (from initials C.B.’s for Con- 
struction Battalions), popular name 
for that branch of U. S. Navy com- 
posed of battalions trained both to 
build and to fight — motto: “Con- 
struimus Batuimus” (“We build, we 
fight”): N-90 

Seaborg, Glenn Theodore (born 1912), 
scientist, born Ishpeming, Mich.; 
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in cheniislry department "University 
of California at Berkeley after 1937, 
on leave 1942-46 for research work 
in nuclear chemistry and physics 
at University of Chicago; shared 
1951 Nobel prize for chemistry with 
Edwin M. McMillan for discovery 
of transuranium elements: P-324 
plutonium isotope A-462b, P-324 
SeabrooU, 'Wllllttm Buehler (1886— 
1945), writer, born "Wrestminster, 
Md.; wrote of travels and adven- 
tures in Arabia, Africa, and Haiti 
(‘The Magic Island’; ‘Jungle 
"Ways’; ‘Asylum’; ‘Witchcraft, Its 
Power in the World Today’). 
Senbiiry, David (born 1885), psychol- 
ogist and writer, born Boston, Mass. 
(‘Help Yourself to Happiness’; ‘See 
Yourself As Others See You’). 

Sea coot.s. See In Index Scoters 
Sea cow, or manatee M-71 
Sea crawfish. See in Index Spiny 
lobster 

Sea encumber, Iiolofliuriaii, beche-de- 
mer, or trepang, a marine animal 
S-86 

Sea devil. See in Index Devilfish 
Sea dove, or dovekie, a bird of the auk 
family A-473 
Sea eagle, graj' E-168 
Sea elephant, or elephant seal S-90, 
picture S-88 


Sea fan, or fan coral C-476, picture 
C-478 

Sea Gate, N. Y., .summer resort on 
Coney Island C-432 
Seager, Henry Hogers (1870-1930), 
economist, born Lansing, Mich.; 
professor economics Columbia Uni- 
versity; authority on labor and 
trust problems (‘Principles of Eco- 
nomics’ ) . 

Sea Girt, N. J., summer capital of 
sute, on Atlantic coast 6 mi. s.w. 
of Asbury Park; pop. 1178; state 
military encampment on shore of 
Stockton Lake; governor’s resi- 
dence (Little White House) near 
entrance to camp; map N-165 
Scagrave, Gordon S(tifler) (born 
1897), surgeon, born Rangoon, 
Burma, of American missionarj’ 
parents; educated .Tohn.s Hopkins 
university; operated mission hospi- 
tal Nainhkam (also spelled Namk- 
nam), Burma, since 1922; charged 
with treason by Burmese govern- 
1851 ; acquitted same year 
(Burma Surgeon'; ‘Burma Surgeon 
Returns‘l . 

Sea gull G-230-1, pictures G-231, 
color Picture E-179 

Sea Gull Monument, in Salt Lake City, 
Utah G-230, U-410 

Sea holly, a genus of plants (Bryn- 
Oium) of parsley family; toothed, 
prickly leaves ; blue or white bracted 
Mowers in teasellike heads 
now to plant, table G-16 
sm Imrse, fish S-87, picture S-87 
'uistralian, picture F-102 
’‘‘’■island cotton, a long-staple vari- 
s I picture C-496 

1 Atlantic coast, group 

i'' ‘“nndy or mar.shy islands ex- 
ending from South Carolina to 
Honda 
eotton .S-283 

*^90 ''^"'"lal S-88— 90, pictures .S-88- 


nncfstry P-244 
Antarctic A-260 

fisheries S-89, 
J™,“^*"ation H-276, S-90; brei 
grounds S-8.8-9 

lions), picture C-315 
*tunt and kill E-3 
fun G-214, S-88 

pictures S-89-90: 
M?473^ ftsheries S-89, 90 ; iml 

J^nds S-88-90, pictures S-88-9C 


migration S-88-9, map M-241 
.sea elephant S-90, picture S-88 
sea lion S-90, picture S-88 
Seal, an impression in wax, paper, or 
metal, attached to a document as 
a mark of authenticity (from Latin 
slyilhem, mark) ; originally used 
for signature when writing was un- 
common; also the instrument for 
making the impression 
Babylonian signature, picture E-6a 
Sumerian signature B-6b 
.Seal, Great 

United .States F-129, color picture 
F-125: custodian U-360 
Seal, state. See Pact Summary with 
each state article; also in Index 
names of states, subhead seal 
Sea lamprey, an eel-shaped fish L-B8 
migration, picture M-244 
Sea lavender. See in Index Sea pink 
Sea letture, a seaweed L-224b, pic- 
tures S-94, L-2246, color picture 
P-287 

Sea level, or surface level, the level of 
the surface of the oceans; varies 
throughout the world; mean .sea 
level midway between mean high 
and low tides; used as standard of 
measurement for geographic heights 
and depths 

basis for measuring altitude B-59 
Pacific Ocean higher than Atlantic 
0-336 

Sea lily. See in Index Crinoid 
Sealing wax W-76 
Sea lion S-90, picture S-88 
circus, picture C-312 
food, in captivity Z-357 
Sealyham (se'li-hdm or sS'll-dm) 
terrier, table D-119 
Seam, in .sewing S-112— 13 
gloves 0-126 

Seaman, Elizabeth Cochrane (1867— 
1922), pen name, Nellie Bly, 
journalist, born Cochrane’s Mills, 
Pa.; famous for sensational news- 
paper stories; went around world in 
72 days, 6 hours, 11 minutes, beat- 
ing record of hero in .Tu'es ’V'erne’s 
‘.Ground the World in E'ghty Days’. 
Seaman, in U.S. Navy, table A-3845 
.Seamen’s Act (1915), U.S. S-161 
Sea moss, a name for Irish moss and 
certain mosslike animals. See in 
Index Bryozoa; Irish moss 
Seamrog, Gaelic name for shamrock 
S-133 

.Seanad Eireaiin isdn’dd ar'in), sen- 
ate of Irish legislature; dissolved 
1935. reorganized by constitution 
of 1937; has 60 members; 1-230 
Seance (sd-dus'), of spiritualists S-352 
Sea nymphs. See in Index Nereids 
Sea of Japan, battle of, ahso called 
battle of Tsushima, naval encoun- 
ter of Russo-Japanese War, off 
Island of Tsushima in Korea Strait 
(1905) : R-296 
Sea ooze B-160 
Sea otter 0-429 
altitude range, picture Z-362 
Sea parrot, or piifHn, a bird of the auk 
family A-472b, picture A-472b 
Se.a pink, or sea lavender, plants com- 
prising the genus Statice of the 
leadwort family, with broad, radial 
leaves, and clusters of tiny blue, 
lilac, white, and yellow flowers; 
used as everlastings; formerly this 
genus was called Armeria; also 
called thrift. 

Seaplane, flying boat, or hydroplane 
Curtiss’ contributions A-102, pic- 
ture A-103 
Seaplane tenders 
how named, table N-82 
Sea poppy. See in Index Glaucium 
Seaports. See in Index Harbors and 
ports 

Sea purse, shark egg cases S-134 


Search and seizure, in international 
law 1-189-90, 191 
Trent affair T-186 
War of 1812 W-11 
World War I W-233 
Searchliglit, an instrument containing 
a small, powerful source of light, 
and a parabolic mirror to reflect 
the light rays in a parallel beam; 
mounted so the beam can be turned 
in any direction; used by ships, 
armies, and in radio beacons 
electric arc used E-309 
Search warrant, legally issued war- 
rant authorizing the searching of 
a building for stolen goods or any 
articles kept in violation of law. 
Searles Lake. Calif., evaporated lake 
in Mojave Desert; about 285 sq. mi.; 
600 ft. or more deep; M-265, map 
C-35 

borax deposits B-252 
pota.sh deposits P-389 
Sea robin. See in Index Batfish; 
Gurnard 

Sears, Koebnek and Co., huge mer- 
chandising firm centered in Chicago; 
founded by Kiehard W. Sears (1863- 
1914), who had begun a career in 
mail-order business in Minnesota 
1886. In Chicago he and A. C. Roe- 
buck (1864—1948) joined resources. 
Corporation formed 1893 as mail- 
order business under title Sears. 
Roebuck and Company. In 1895, 
Julius Kosenwald (1862—1932) 
bought Roebuck’s interest in firm 
and became president on Sear.s’ re- 
tirement 1908. Retail-store system 
added 1925; first foreign store 
added in Havana, Cuba, 1945; C-181 
Sea scorpion. See in Index Eurypterids 
Sea Scout B-276— 7 

Sea serpent, an imaginary snakelike 
creature said to inhabit the sea; 
descriptions by people who claim to 
have seen it suggest ribbon fish, 
basking sharks, or oarflsh 
oarfish P-100 

Seashore, Carl Emil (1866-1949), 
American psychologist, bom 
Sweden ; professor at State Uni- 
versity of Iowa after 1807, dean 
Graduate College 1908-36 
tests for musical talent 1-175 
•Seasliore, books about H-392-3 
Seashore tests, intelligence tests 1-175 
.Seaside, Calif., in Jlonterey County, 
27 mi. s.e. of Santa Cruz; pop. 
10,226: map C-35 
Sea snakes S-207 
Seasons S-91-2, diagram S-91 
cause of A-432-3, E-175-6, S-91, 

diagrams A-432-3, 435, 439, E-175, 
S-91 

equinox and solstice E-390, A-433, 
diagrams A-327, A-432-3, 435, 439 
growing seasons: Europe, map 
E-429; United States, map U-247 
Greek myth D-62-3 
South and North America compared 
S-258 

winds affected W-154-5, diagram 
W-153 

Sea squirt, a tunicate or saclike ma- 
rine animal, so called from its 
habit of ejecting water when 
touched: belongs to the phylum 
Chordata 

place in "family tree’’ of animal 
kingdom, picture A-251 
Sea swallow. See in Index Tern 
SEATO. See in Index Southeast Asia 
Collective Defense Treaty 
Seat Perilous, or Siege Perilous, at 
Round Table R-236 
Seat’tle, largest city of Washington, 
seaport and manufacturing center 
on Puget Sound; pop. 467,591: 
S-92-4, W-48, maps U-252, inset 
W-44, pictures S-92-3 
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harbor H-263 

Lake "Washington Floating Bridge 
B-308, picture S-93. See aiso in 
Index Bridge, table 
museum. See in Index Museums, 
table 

ship canal, picture W-36 
"University of "Washington, picture 
W-36 

Seattle Pacific College, at Seattle, 
Wash.; Free Methodist; founded 
1891; arts and sciences, education, 
missions, music, nursing. 

Seattle "Unhersity, at Seattle, Wash., 
Roman Catholic ; founded 1892 ; arts 
and sciences, commerce and fi- 
nance, education, engineering, 
nursing; graduate study. 

Sea turtles T-222, 223, 224 
Sea urchin S-94, S-383, pictures S-383 
Sea walnut, a ctenophore 
place in “family tree” of animal 
kingdom, picture A-251 
Seaneed, any of a great group of 
tliallophyte plants of algal type 
S-94-5, A-152-4, W-66, 67, pictures 
S-94, N-51, color picture P-287 
gelatin made from S-96, G-35 
Iodine content I-204d 
lime-forming, in coral islands C-478 
Sargasso Sea S-94, color picture 
P-4201) 

‘Sea Wolf’, U.S. Navj' atomic-powered 
submarine N-87 

Seb, or Keb, deity in Egyptian mythol- 
ogy. Identified by Greeks with 
Cronos; considered father of the 
gods; also god of earth and under- 
world; father of Isis and Osins. 
Seba'ceous gbuuls S-19S 
Sebastian, Saint (died ad. 288), 
Roman soldier and Christian mar- 
tyr; patron against plague; shot by 
archers but recovered ; later beaten 
to death; festival January 20; 
M-104 

Sobuxtian (1.064-78), king of Portu- 
gal (succeeded 1557); religious 
fanatic; killed in crusade against 
Moors; some Portuguese awaited 
his return down to present century; 
impo-stors assumed his name. 
Scbaxtiiiiio del I’iombo (sd-&ns-fe-n'«d 
del pe-dnx'bo') (1485—1547), Italian 
painter, born "Venice; friend of 
Michelangelo, who outlined pictures 
for Sebastiano to fill with color; 
some portraits attributed to Raph- 
ael now recognized as Sebastiano’s. 
Sebastopol, Russia. See in Index 
Sevastopol 

■Sebino, Lake of. Sec in Index Iseo 
Seborrhea Iseb-o-re'c.'l PI-243 
SEC. See in Index Securities and 
Exchange Commission 
Secant tse’kdnt), in trigonometry 
T-188 

Srccbi (sdfc'fce), Pietro Angelo (1818- 
78), Italian Jesuit astronomer, 
bornReggio, Emilia ; director observ- 
atory, Roman College; classified 
stars on basis of their spectra. 
Seces'sion, in U. S. See also in Index 
Civil War, American; Confederate 
States of America; States' rights 
beginnings under John Adams A-14 
Buchanan B-336 
Calhoun’s po.sition C-24-5 
Confederate States formed C-433 
Davis, Jefferson D-22-S 
Lincoln L-248— 9 
New England threatened S-385 
opposition in South C-333 
States’ Rights doctrine basis of S-385 
Stephens, A. H. S-391 
tlireats over Louisiana Purchase 
L-336 

United States Constitution U-346 
Webster W-83 

Secession, War of. In U. S. See in Index 
Civil War, American 


Seck'el pear, or slckel pear, an Ameri- 
can variety, first grown In Penn- 
sylvania; small, sweet, juicy, red- 
dish brown. 

Second, in measurement of angles 
latitude and longitude L-133 
Second, in time 
fractions measured W-57, 69 
Secondary cell, in electricity B-81 
Secondary colors C-392 
light C-398 

Secondary rainbow R-70 
Secondary schools E-242— 3 
academies and Latin grammar 
schools E-242 
cardinal principles E-251 
high schools. See in Index High 
school 

junior high schools E-256 
Second Empire, in France F-269, See 
also in Index Napoleon III 
Second International, the Labor and 
Socialist International, organized 
1889; opposed war; broke up at 
opening of World War I ; later re- 
vived; opposed Communism; C-426 
Second Nun’s Tale, in Chaucer’s ‘Can- 
terbury Tales’ C-204 
Second World War. See in Index 
World War II 

Secord, Laur.a (1775-1868), Canadian 
heroine in "War of 1812; born in 
Massachusetts; she made her way 
through the American lines to warn 
the British of an American attack 
and thus brought British victory 
in battle of Beaver Dam (1813). 
Secreta'riat 

League of Nations L-142 
United Nations U-2406 
Sec'retary, in U. S. government, title 
of heads of executive departments. 
See Ml Index departments by name, 
as Agriculture, Commerce, Interior, 
etc. 

Secretar.v, writing desk 
Chippendale, picture 1-181 
Queen Anne, picture 1-179 
Secretary bird, or serpent eagle S-95, 
picture S-95 

Secretary General, of the United Na- 
tions, head of the Secretariat 
U-240() 

'Secretin, a hormone H-426 
Secret language, used by children 
C-240C 
Secret Police 
Nazi Gestapo G-99 
Russia R-282. See also in Index 
NKVD, OGPU 
Secret Sen ice, U. S U-360 
Sect, or denomination, religious R-101 
Section, a unit of land measure L-92 
Sec’ular clergy C-302, M-356 
Secure. See in Index Nautical terms 
table 
Securities 


mongagre bee tn Index Mortgage 
note. See in Index Note 
stocks and bonds S-398-400 victni'C' 
S-398a-9 

.Sciiirities and Exebange Cominissioi 
|S^C), U S R-205, S-400, 11-368 


""Portance in childhood 
C-246b, 247 

Securitj and Consular Affairs, Office 
of, U. S. U-368 


Security Council, of the United Na 
tions U-240a, 240, 240l)-l, 242 
Seda'lla, Mo., railroad center 95 m 
s.e. of Kansas City; pop. 20,354 
railroad shops, shoe factories, srlas 
plant: maps M-318, U-263 

Sedan (SH-ddft'), city in n. Prance 
g’p-gs 12.987: S-95, maps B-IE 

Franco-Prussian War P-277 
World "War 1 M-186, W-230, S-9! 

map W-224 ’ 

World War II S-95 
Scdiin (se-ddn‘), automobile A-602 


Sedan chair, origin of name S-96 
use in China C-116 
,Sedativ6 drugs N-13 
Seddon, James Alexander (1815—80), 
lawyer and political leader, born 
Falmouth, Va. ; Democratic repre- 
sentative from Virginia 1845-47 
and 1849—51 ; secretary of war Con- 
federate States of America 1862-65 
Sedge, a coarse rushlike plant S-95-6, 
picture S-96 
seed dispersal S-96 
Sedge (seff) family, or Cypernceao 
(sl-per-d'se-e), a family of grass- 
like plants including papyrus, um- 
brella plant, cotton grass, bulrush 
sedge, and sedges: S-95-6 
Sedgemoor, England, barren tract 
near Bridgewater, Somersetshire 
where troops of James II defeated 
Monmouth (1685); called “last 
battle in England.” 

Sedgwick, Anne Douglas (Mrs. Basil 
de Seiincourt) (1873-1935), novel- 
ist, born Englewood, N. J., educated 
abroad ; lived mostly in England ; 
work marked by delicate and pene- 
trating character study (‘Tante’; 
‘Adrienne Toner’ ; ’’The Little 
French Girl’). 

Sedimen'tary rocks, rock formations 
produced by deposits of disinte- 
grated matter from older rock 
forms, by deposits of animal or 
plant remains, or by chemical pre- 
cipitates R-168, 169, G-50-2, M-266, 
pictures G-50, 61. See also in Index 
Rock, table 
chalk C-182 
earth’s crust G-5S 
gypsum G-236 
limestone L-244 
petroleum and P-169 
salt S-29 
sandstone S-S8 
shale M-266 

Sedimeiita'tion, in geology G-50-2, pic- 
tures G-60, 51 

Sedimentation process, in water puri- 
fication W-72, picture W-71 
Sedition. See in Index Law, table of 
legal terms 

distinguished from treason G-146 
Sedition Acts A-167. See also in Index 
Alien and Sedition Laws 
Sedley, Amelin, in William Makepeace 
Thackeray’s 'Vanity Pair’, type of 
sweet clinging wife. 

Sedum (.sc'diim), the stonecrop genus 
of plants of the orpine family; most- 
ly fleshy or succulent perennials. 

See, the chair, or throne, of a bishop; 
often applied to the city in which 
he resides, or even to his entire 
diocese: the Holy See is the resi- 
dence of the pope (the Vatican). 
Seed corn, venture capital 1-146 
,Seed Gatherer Indians 1-93—4, 106(i— c 
culture area, maps 1-91, 106/ 

Seed lac L-82 

Seed oyster 0-438, 439, 440 
Seed pearls P-107 

Seed plants. See in Index Spermato- 
phytes 

Seeds S-96— 8 , piictnrcs S-97. Sec also 
in Index Spores 
collecting N-48 

development P-184-6: Bermuda lily, 
pictuies P-182, 183 
dispersal S-96, B-158, pictures N-49, 
S-97: milkweed M-253, 254; water 
plants W-66-7; weeds W-84 
economic importance S-96-7 
experiments with P-298-9 
food for plantstored in, pictures N-47 
fruits P-186, 306 

germination; bean, pictures B-84; 
mangrove M-77 

mutations caused by X rays X-331 
planting G-13 

plant reproduction P-295-6 
selection P-305-6, C-483: corn C-483, 
picture C-481 
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SELF 


structure S-98, picture S-97: corn 
kernel, (Hayrani 0-484, picture 
P-296; wheat, picture W-118 
weeds ■W-84 

winged S-96: ash A-401; hemloclc, 
picture H-332: maple M-82; pine, 
picture P-258 

Seeger, Alan (1688-1916), poet, born 
New York City; lived in Latin 
Quarter, Paris after 1912 ; in 
French Foreign Legion in World 
IVar I; killed in action (‘I Have a 
Rendezvous with Death’). 

Eeeger, Rnth Crawford (born 1901), 
musician and teacher, born Ohio; 
first woman compo.ser to receive a 
Guggenheim Fellowship in compo- 
sition. Her books are the out- 
growth of her work wdth children 
in various schools: ‘American Folic 
Songs for Children' and ‘Animal 
Folk Songs for Children’. 

Seeing Eye, Inc., organization near 
Morristown, N.J. ; founded 1929 by 
Mrs. Dorothy H. Eustis (died 1946) 
to train dcg.s as guides for blind 
people, to teach blind people how 
to use their dogs, and to instruct 
dog trainers ; German shepherds, 
boxers, and Labrador retrievers are 
used chiefly 

"seeing eye” dogs D-llOa 
Seekonk River, R. I., lower course of 
the Blackstone River, map R-141 
Seelye (se'H), Laurenus Clark (1837— 
1924), educator and minister, born 
Bethel, Conn.; first president of 
Smith College 1873-1910. 

"See no evil, hear no evil, speak no 
evil,” picture M-353 
Seersucker, lightweight cotton fabric 
with crinkled weave. 

Seesaw, picture Jl-ieo 
Sefstrom, Nils Gabriel (1787-1845), 
Swedish chemist and physician, 
discoverer of vanadium (1831). 
reger cones, for measuring tempera- 
ture P-448 

Segmented worms. See in Index 
Annelids 

Sego (se'po) lily, a plant (Caloclior- 
uuttaUH) of the lily family, 
similar to the tulip, having white 
flowers tinged with lilac or yellow- 
jsh-green ; this and other closely re- 
lated species are also called mar- 
iposa lily 

Uteh state fiower, color picture 
S-3840 

Segonzac (su-gOn-znk") , Andre Dun- 
oyer Oe (born 1884), French painter 
and illustrator, identified with 
modems; master of design; 
omber, lush color; noted for still 
c * nudes, landscapes. 

tsa-yo'), also Segu, towm of 
Sudan on Niger River; for- 
canital of native kingdom; 
000: N-236a, map A-46 
(sa-So've-a), Andres (bom 
P Spani.sh guitarist; debut, 
ranada, 1909; established guitar 
instrument. 

of w’ ^Pain, small city 40 mi. n.w. 
u^ddnd; pop. 29,568, with sub- 
spnf ’ ™®<l‘6val religious center and 
^ .Castilian court; map E-425 
Pn™ ’ P'dfMrcs E-434, S-321 
Sctr?, " dflueduct, picture A-282 
(iBor’ Henry O’Neal Dehane 

British engineer and 
utomobile racer; major in World 
intr cr,’ 'knighted in 1929 for break- 
bile records (raced automo- 

tone Ijn's® pen hour at Day- 

in 1929): killed 

meS. Pn Lake Winder- 

Se- fi in " England. 

5ance''of .Spanish 


energetic and quick or slow; 
dancers sing couplets (capias) as 
they dance to guitar or castanet 
accompaniment. See also in Index 
Sevillana 

.Seguin (su-gdn), £donard Onesimus 
(1812-80), physician and educator; 
bom in France, settled in U. S. in 
1848 ; did pioneer work in mental 
diseases; studied with Itard. 

Segura (sd-ffo'rd) River, in s.e. 
Spain; 150 mi. to the Mediterra- 
nean: map S-312 
dam D-6 

Selma knot, in rugmaking R-248 

Seleheprey (sesh-pre'), village in 
France, held by Americans in 
World War I; scene of raid by Ger- 
mans (April 20, 1918) against 26th 
Division; W-238 

.Seidel (si'dl), Toscha (born 1900), 
Russian violinist, born Odessa; 
pupii of Leopold Auer; made debut 
1915 in O.slo, Norway; first Ameri- 
can tour 1918. 

SeidI, Anton (1850-98), Hungarian 
musical conductor; copyist for 
Wagner; lived several years in 
New Y'ork; popular interpreter of 
Wagner’s works. 

Seidlitz (sed'lits) powders (named 
from Seidlitz, a village in Bohemia) 
S-31 

Seifulllna (sa-fn'li-na) , Lydia Nikol- 
aevna (born i889). Russian short- 
story writer and noveii.st (‘Virin- 
eya’ ; ‘Humus’ ) : R-295 

Seigniorage (scn'yor-dg) , the differ- 
ence between the face value of a 
coin and the value of its metallic 
content; a coinage charge (brass- 
age) may be subtracted from this 
difference to obtain seigniorage. 

Seigniory (sen'yer-i), land onmed by 
a seigneur; especially applied to 
French Canadian private land hold- 
ings of 17th century. 

Seignobos (sen-y6-l)6a') , Charles 
(1854-1942), French hi.storian, pro- 
fe.ssor at the Sorbonne, Paris; fa- 
mous for books on European history. 

Seignobosc, Franeoise (I)orn 1900), 
pen name Frangoise, artist and au- 
thor, born southern France; at- 
tended Sevigne College in Paris; 
studied drawing, engraving, layout, 
and advertising: to America after 
World War 11. Her books for 
children include ‘Gay A B C’, 
‘Jeanne-Marie Counts Her Sheep’, 
and ‘Small Trot’. 

Seine (sdn), fishing, list F-llS/t 
purse seine F-113, pictures F-112, 
W-47 

Seine (sdn, French sen) River, one of 
chief rivers of Prance; flows n.w. 
482 mi. to English Channel: S-98, 
F-261-2, maps P-259, E-416, 419, 
P-83a, picture F-264 
at Paris P-81, picture P-83 
harbor at Havre H-285 
personified by nymph in Barye’s 
fountain, picture S-79 

Seipel (si'pl), Ignaz (1876-1932), 
Austrian statesman and Roman 
Catholic priest: professor moral 
theologj'. University of Vienna ; after 
World War I, became leader of 
Christian Socialist party: as chan- 
cellor, 1922-24, 1926-29, brought 

Austria through inflation period. 

SciriteN (se’ir-its), a Semitic people 
who worked in mines of Sinai 
peninsula about 2000 b.c. 
alphabet A-176— 7, 179 

Seirozem, or gray soil S-231, map 
S-230 

Seismograph (siz'mo-graf) , instru- 
ment for recording earthquake vi- 
brations E-196 

earthquake record, picture E-196 
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of "oo^sh origin, also name 
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oil-prospecting uses M-268, P-170, 
diagram P-170 
polar Icecap measured A-258 
Selsmologj', earthquake science E-196 
Seismometer (siz-mom’ e-ter) , an ex- 
tremely accurate seismograph 
which records the movements of 
the ground. See also in Index 
Seismograph 

Seistan (sas’tdn), or Sistan, a 
swampy region and lake in Tran 
and s.w. Afghanistan. 

.Seitz, Don Carlos (1862-1935), news- 
paper manager and writer, born 
Portage, Ohio; connected with 
various Brooklyn and New York 
papers (‘Artemus Ward’; ‘Uncom- 
mon American.s’; ‘The Also Rans’). 
,Sei (si) whale, a species of baleen 
whale; lives in oceans of temperate 
zone: W-114 

Seja'nus, Lucius Aelius (died A.P. 31), 
a Roman courtier, favorite of Ti- 
berius; poisoned Drusus, son of Ti- 
berius, and became virtually ruler 
of Rome; executed for plot to seize 
imperial power. 

Sekani, Indian tribe that lives in 
British Columbia, map 1-106/, table 
1-108 

•Sekia el Uamra, Spanish West Africa. 

See in Index Saguia el Hamra 
Selacliii (se-ld’l:i-i) , an order of 
scaleless fish; gristly skeletons; in- 
cludes sharks, .skates, rays; S-135 
evolutionary position F-108 
Selah (se'lg), in Hebrew music H-467 
Selangor (sd~ldng’g6r) , a Malay state; 
3160 sq. mi.; pop. 710,788. See also 
in Index Malay States, Federated 
Sel'borne, village in Hampshire, Eng- 
land, where Gilbert White wrote his 
‘Natural History of Selbome’. 
Selden, George Baldwin (1846—1922), 
inventor, born Clarkson, N. T. A-605 
Selden, ,Tohii (1584—1654), English 
lawyer, scholar; politically active 
but chiefly noted for ‘Table Talk’, 
entertaining miscellany in essay 
form. 

Selective service. See in Index Con- 
scription 

Selective Service Act of 1917, U.S. 
A-385, W-235 

Selective Service Act of 1948, U.S. A-386 
Selective Training and Service Act of 
1940, U.S. act calling for classifica- 
tion, drafting and training of men 
for military and civilian emergency 
service: R-212, 215, A-385 
Selectmen, New England T-159 
Selene (sc-le'ne) , Greek moon god- 
de.s.s. later identified with Artemis. 
Sel'enite, a translucent gypsum (5-236, 
M-265 

Sele'nium, a nonmetallic chemical 
element S-98, tables P-151, C-214 
plants poisoned by C-147, P-338 
television development T-54fZ 
Seleucia (se-hVshi-a) , ancient Greek 
cities named after Seleucus Nieator; 
most noted on Tigris River near 
Babylon which It replaced as cap- 
ital of Babylonia until destroyed 
by Romans 2d century a.d.: B-6, 
map P-156 

Seleucid (se-lu'sid) D.vnasty, line of 
kings who ruled in w. Asia 312-64 
B.c.; founded by Seleucus Nieator, 
general of Alexander, who con- 
quered most of Alexander’s empire ; 
kingdom decayed under successors 
until taken by Romans: A-149 
Self-consciousncKs.' overcoming E-404 
Self-control W-134, 135 
etiquette and E-404 
Self-denying ordinance, a measure 
passed by English Parliament, 
1645, denying members of that 
body any civil or military office; de- 
signed to remove inefficient officers 
from command of the army. 
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Self-determination, a term brought 
into current use by President Wilson 
during World War I to denote the 
right of a people to determine its 
form of government and political 
allegiance. 

Self-help co-operatives C-470— 1 
Self-induction, in electric circuits 
E-305. See also i)i Index Inductance 
Seif-oscillation, in radio R-38 
Self-pollination, the transfer of pollen 
from the stamen of a fiotver to the 
pistil of the same flower, as dis- 
tinguished from cross-pollination. 
Sec also in Index Pollen and pol- 
lination 

Self-concept, in personality C-244 
Self-confidence 

child development, C-2456-6, 247 
Sclfridge, Harry Gordon (1858—1947), 
businessman, born Ripon, Wis.; 
entered employ of Field, Leiter & 
Co., 1S79, rising to become a part- 
ner in Marshall Field & Co., 
retired in 1904 and went to London 
in 1900, where he opened in 1909 
Selfridge & Co., one of the largest 
department stores in Europe; be- 
came Briti.sh subject in 1937. 
Self-rising flour B-295 
Self-.sealing gas tanks, in airplanes 
A-83 

Self-service, in retail stores 
origin C-182 

Self-feufliciency, economic 1-196. See 
also in Index Interdependence, in 
economics 

Selig, William (1864-1948), motion- 
picture pioneer, born Chicago, 111.; 
actor, theatrical manager 1888-99; 
improved early motion-picture 
camera; produced first long 
historical motion picture (‘Coming 
of Columbus') : M-432 
Sellgman, Edwin Kobert Anderson 
(1861-1939), economist, born New 
York City; professor Columbia 
University 1891-1931; editor 'En- 
cyclopaedia of the Social Sciences’. 
Selim I (se’lhn) (1465-1520), sultan 
of Turkey, called the “Inflexible" ; 
annexed Egypt and Syria; his 
many conciuests made him leader 
in the Mohammedan world: E-278, 
T-220 

Selim HI (1762-1808), sultan of Tur- 
key; administrative and military 
reformer; dethroned and killed by 
Janizaries. 

Selincourt, Hngli de (1878—1951), 
English novelist, dramatist, and 
critic (novel; ‘The High Adventure' ; 
play: ‘Loyalty’). 

Seljuk Dynasty, also Seljn'kinn Dy- 
nasty, in Turkey, ruled 11th to 13th 
centuries; founded by Seljuk, a 
Turkish chieftain; capture of 
Jerusalem (1071) by Seljuk 
forces was the cause of the First 
Crusade: C-519, S-25, T-219 
Sel'kirk, Alexander (1670—1721), a 
British sailor, the original of ‘Rob- 
inson Crusoe’ C-523-4. See also in 
Index ‘Robinson Crusoe’ 

Juan Fernandes I.slands, picUire 
C-251 

on Galfipagos Islands G-6 
Selkirk, Thomas Douglas, 5th earl of 
(1771-1820), Scottish nobleman in- 
terested in establishing colonial 
homes for evicted Scottish peasants 
F-325, C-97 

Selkirk. Manitoba. Canada, shipping 
point for Lake IVinnipeg fishing in- 
dustry on Red River 23 mi. n. of 
Winnipeg; pop. 0218; government 
shipvards, cold-storage plants, steel 
and 'iron manufactures: maps C-68, 
81 

Selkirk, county in s. Scotland; 267 
SCI. ml.; pop. 21,724; hilly country 
celebrated in literature; sheep rais- 
ing; cap. Selkirk (pop. 5853). 


Selkirk Mountains, range in Canadian 
Rockies, British Columbia: high- 
est peak. Sir Sandford (11,590 ft.) : 
B-313, map C-80 

Sellers, Colonel Mulberry, in ‘The 
Gilded Age’ by Mark Twain and 
Charles Dudley Warner, an opti- 
mistic speculator: “There's millions 
in it !’’ 

Selma, Ala., city on Alabama River 40 
mi. w. of Montgomery; pop. 22,840; 
cotton and livestock section; iron, 
lumber, creamery products; site of 
Confederate ar.senal and shipyard: 
A-116, maps A-127, U-253 
Selous (sC-lp'), Frederick Courtney 
(1851-1917), British writer and 
explorer cif Soutli Africa and dar- 
ing big-game hunter; secured 
Mashonaland territory for Britain 
1890; captain in W'^orld War I; 
killed in action (‘A Hunter’s Wan- 
derings in Africa’; ‘African Nature 
Notes and Reminiscences’). 

Selt'zer water, originally mineral 
water from snrings at Nieder- 
Selters in Pru.ssia : W-64 
Selva, or sllva. rain forest of South 
America S-271, 273—4, maj> S-256 
Semang, a Negrito people of Malay 
Peninstila M-59 

Semantios, the study of the exact 
meaning of words L-98n, C-424£r-?i 
Sem'apliore, signaling device, usually 
a movable blade or arm on a post, 
especially in railroad signaling 
communication (early telegraph) 
T-36 

flag .system S-179, pictures B-277, 
S-178 

railroad signaling S-179, pictures 
R-64 

Semarang, Java, port on n. coast; pop. 

307,000: maps E-202, A-407 
Sembrlch (sem’breK), Marcella, stage 
name of Praxede Marcelline 
Kochanska (1858-1933), Polish 
operatic soprano, noted for purity 
and brilliance of her voice; retired 
from operatic stage 1909, but for 
number of years sang in concert. 
Semele (sgm'e-le), in Greek mythol- 
ogy, daughter of Cadmus; mother 
of Dionysus by Zeus; was destroyed 
by lightning when Zeus visited her 
as god of thunder, a visit schemed 
by Hera in jealousy of Semele. 
Semeroe, Mount, highest peak in Java 
(12,060 feet), map E-202 
.‘Semester, a college term C-383 
.Semiautomatic rifle F-80, pictures 
F-79 

Semicircle, diagram G-61 
Semicir’cular canal, organ of equilib- 
rium in ear E-171 
Sem'icolon, use of P-438 
Semilu’nar valve, of heart H-312, color 
picture H-313 

Sem'inary Kidge, important position 
in battle of Gettysburg G-105 
Sem'inolo (“runaway”), Indian tribe, 
one of Five Civilized Tribes; orig- 
inally part of Creek; F-150, 164, 

0- 375, pictures I-lOl, U-363, table 

1- 108 

wars in Florida: (1817-18) J-286: 
(1835—42) V-437, l-llob; Osceola 
0-426-426a 

Seminole, Okla.. city 53 ml. s.e. of 
Oklahoma City; pop. 11,863; oil 
production and allied industries* 
map 0-371, picture P-180 
Semipalraateil plover P-321 
Semiramls isc-mir'g-mis), a legend- 
.ary Assyrian queen, daughter of a 
Syri.an goddess and a mortal* wife 
and successor of Ninus, founder of 
Nineveh; herself great ruler and 
conqueror, founder of Babylon * she 
was transformed into a dove’ and 
became a deity. 

Semites (sein’ifs), branch of Cauca- 
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sold race originating in s.w. Asia 
C-327 

Africa A-39, S-441, map A-39 
Jews J-352 
Phoenicians P-205 
racial classification, chart R-22 
Sj’rians S-488 

Tigris-Euphrates Valley B-7 
Semit'lc languages 
alphabet A-176-7, 178, 179 
Arabic A-289 

Hebrew H-326: alphabet A-179 
Semliki (scm'li-ke) River, in central 
Africa, outlet of Lake Edward into 
Lake Albert; about 125 mi. long, 
hippopotamus in, picture A-43 
Semmelweis (sSm’cl-Vls) , Ignaz Phil- 
ipp (1818—65), Hungai*ian physi- 
cian, pioneer in use of asep.sis (‘The 
Cause, Concept and Prophylaxis 
of Childbed Fever’). 

Semmering Pass, in Alps in e. Aus- 
tria, 50 mi. s.w. of Vienna; altitude 
3300 ft,; first great transalpine r.r., 
built 1854: A-493-4 
Semmes (sems), Raphael (1809—77), 
Confederate admiral, born Charles 
County, Md. ; graduated Annapolis 
and served in U. S. Navy until 
1861; commanded Sumter and most 
noted Confederate commerce de- 
stroyer, Alabama, sunk by Kear- 
sarge off Cherbourg, Prance. 
.Semolina (sem-d-le'na) , a hard wheat 
flour used for macaroni M-1 
Sempach (zSm'pdK), a small town 10 
mi. n.w. of Lucerne, Switzerland; 
battle (1386) : W-156 
'Semper Fidelis’ (always faithful), 
motto of U.S. Marine Corps. 
Sempervlvum (sem-per-vi'vum) , the 
houseleek genus of plants of the 
orpine family, consisting of fleshy 
perennial plants. Includes hen-and- 
chickens (8, tectorum ) ; cobweb 
houseleek (S. arachnoid eum ) ; in 
ail about 65 species. 

Semple, Ellen Churchill (1863-1932), 
geographer, born Louisville, Ky. ; 
lecturer in anthropogeography 
University of Chicago 1900-23 
(‘American History and Its Geo- 
graphic Conditions’): G-47 
Semple, Kobert (1766-1816), Cana- 
dian traveler and governor of Ru- 
pert’s Land for the Hudson’s Bay 
Company: killed in conflict with 
rival trading company. 

Sen, a Japanese bronze coin which 
was equal to the hundredth part of a 
3'en. 

Sen'ato, ancient Rome R-182, 184, 186, 
D-64, picture R-187 
Senate, Canada C-92 
Senate, United States C-435— 6. Sec 
also in Index Congress of the 
United States 

approves treaties T-177, 178 
committees C-436n— 6, table C-436c 
election of senators (17th .amend- 
ment) C-435, U-355, 348, T-4 
established by Constitution, text 
U-349-50 
impeachment 1-49 

members: length of term C-435, 
U-354; qualifications C-435; sal- 
ary C-435. table U-357 
ofilce building, map W-30, picture 
W-31 

political appointments, confirmed by 
P-408n, C-4 

political party in control of, table 
C-435a 

powers, in Constitution U-349-50 
Senate Chamber, in Capitol, picture 
C-435 

vice-president presides V-4665 
Sendai (sen'dl), Japan, city near e. 
coast of Honshu Island 190 ml. n.e. 
of Tokyo; pop. 341,685: silk and 
lacquer: maps A-406, J-297 
Sen'eca, Lucius Annaeus (3? n.C.— A.D. 
65), Roman statesman, philoso- 
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pher, and dramatist, born Cordoba, 
Spain ^Hercules Furens’; ‘Phaed- 
ra’) : L-131, D-131 
tutor of Nero N-110 
Seneca, Indian tribe of Iroquois con- 
federacy; from Seneca Lake, N. Y., 
spread w. to Lake Erie and s. along 
Allegheny Piiver: table 1-107 
dolls, picture D-122/ 

Seneca, Colleges of the (Hobart and 
William Smith colleges), Geneva, 
N. T. Sec in Index Hobart College ; 
William Smith College 
Seneca hake, largest of the “finger 
lakes," in w.-central New York; 30 
mi. long: maps N-196, 204 
Seneca Oil P-179 


Seneca snnkeroot. See in Index 
Snakeroot 

Stnecio (sc-ne'sht-o) , or groundsel, 
a genus of plants of the composite 
family, probably the largest genus 
(over 1200 species). Includes 
florists’ cineraria, German ivy, 
purple, golden, and tansy ragworts. 
Senefelder (xd'nu-fel-der) , Alois 
(1771-1834), German inventor L-276 
Seneffe {su-nef), Belgian town, 2.6 
mi. s. of Brussels; French defeated 
William of Orange nearby (1674). 
Senegal (sen-e-fjoV) , territory in 
French "West Africa, . bordering 
Atlantic; approximately 75,900 sq. 
mi-:, pop. 1,740,000; cap. Saint 
Louis; exports peanuts, hides, rub- 
ber, gums, and cotton: map A-46. 
Sec also in Index Dakar 
Senegal, gum A-4 

Senegal River, in French West Africa; 
flows 1000 mi. n. and w. to Atlantic; 
first river for 1300 mi. s. of Moroc- 
CO: N-236a, map A-46 
Smigallin (.sd-ne-ijal'le-U) , Italian 
port on Adriatic n. of Ancona; pop. 
11,394; ancient Pi,oman city of Sena 
Gallica; formerly very important. 
Senior, in colleges C-383 
Senior high school S-58 

rights, of union workers 

L-70 


.-ciiiis isan-Us'), France, small city, 
-0 mi, n, of Paris; pop. 6049 ; Gaulo- 
noman walls, medieval cathedral ; 
taken by Germans 1914 and 1940. 

P'^'^bs of the genus Cassia, 
m the pea, or pulse, family; many 
species in U. .S. and tropical 
America. Common wild senna, C. 
mmlandica, 3 to 8- ft. tall, leave.s 
uiVKled into lo to 20 leaflets in 
.showy yellow pea-like 
Axils of upper leaves. 
^^^-ndk'er-ib) , Assyrian 
And builder; fought 
; gainst the Chaldeans and Elam- 
Tmili, A®feated by Hezekiah of 

biiiPio biy his two sons 
build.s Nineveh N-239 

And Sidon B-9 

siege of Jeru.salem, 

ihcrio'c B-7 


Sen 


A great structure of solid 


masonry 


across the Blue Nile in 


Ano.t„ A ene nil 

na,F. A'^S'FPtian Sudan, near Sen- 
ahm’.t Ab°nt 10,000 ft. long and 
coZle^^" begun 1921, 

19^*'.®^®^' 192.6, put into service 
wiPi.; converts a 650,000-acre 
Into fertile land for 
ernmen\''^.fe’ British gov- 

Senwfo ® ^ S60,000,000. 

onTn!I*^’T,?'‘'AAA®> Industrial city 
Pon A-6- of Paris; 

drai nr'o ^otOAn remains; cathe- 
Sensvti Ktienne: map E-425 
>)odV«"n picture S-99 

Ya *™Ptilses convey N-112- 

ne4es^ nf “2 

of. See in Index Sensory 


ner\-es 


‘Sense and Sensibility’, a novel by 
Jane Austen picturing English 
country gentry and contrasting the 
temperaments of two sisters. 

Senses S-99-100 

animals and plants distinguished by 
A-248, 250c-tl 

cortex of brain and B-281, picture 
B-282: theory concerning mental 
activity B-282 

development in children S-99, C-240, 
240a-b 

hearing E-170-1, pictures E-170-1 
illusions 1-43-4, pictures 1-43-4 
law of the threshold S-99 
learning, aid in L-143-4, E-245 
organs of S-99 
sight E-459-62, S-99, 100 
smell S-200, N-305 
taste T-23, T-147 
touch T-158-9 

training, Montesorri method AI-379 
Sensitive plants, those tvith a quick 
response to certain stimuli, chemi- 
cal, mechanical, or atmospheric. 
Most familiar is the sensitive plant 
tvhich droops its leaves with the 
slightest touch and folds its leaf- 
lets in pairs; this species (Mimosa 
pudica) of the pulse family (Le- 
guminosae) : L-224b, P-296 
compass plants C-429 
Setisor.v nerves, or afferent nerves 
B-279, N-110, 112, pictures N-111, 
112 

Sentence, in grammar S-100-1, 
G-148-9 

common mistakes in S-101 
diagraming G-149 
importance of verb in V-449 
‘Sentimental Journey, A’, a narrative 
by Laurence Sterne of the reflec- 
tions and adventures of a traveler 
in France and Italy E-378 (t 
S entimental Tommy, hero of James M. 
Barrie’s novel of same name, and of 
sequel ‘Tommy and Grizel’ ; inter- 
esting example of imaginative 
literary temperament. 

Sentlnum (sen-ti’nhm), Italy, ancient 
city (modern Sentlno), 37 mi. s.tv. 
of Ancona; important battle (295 
B.c.) : R-184 

Senus'sites, a fanatical ascetic Mo- 
hammedan sect centering in the 
oasis towns of the e. Sahara ; 
founded 1837 by the Sheik es Se- 
nu.s.si : has steadily resisted spread 
of European influence by force of 
arms; invaded w. Egypt 191.5-lG; 
defeated by Italian army 1928. 
Senza. See in Index Mu.sic, table of 
musical terms and forms 
Seoul (se-oV). Japanese Keijo 
(leu’ go' I, capital of Republic of Ko- 
rea (South Korea), on Han River; 
19 mi. from Yellow' Sea; pop. 1,446,- 
019 ; known for native manufactures 
of silk, paper, and tobacco: K-65, 
maps A-406, K-65, picture K-64b 
Sepal (se'pdl or sep'dl), of flower 
F-184, L-152, pictures F-182, 184 
Sep'aratists, or Independents, in Great 
Britain P-443 

found Plymouth Colony JI-145-7 
Separator, cream. See in Index Cream 
separator 

Se'pia, dark-brown pigment 1-150, 
0-338, M-333 

Sepiolite (se’pi-u-lU') , the mineral 
known as meerschaum M-166, 
JI-266 

Sepoy Bebelllon. See in Index Indian 
Mutiny 

Septem'ber, 9th month S-101 
birthdays of famous persons. See in 
Index Birthdays, table 
birthstone, color picture J-348 
holidays F-57, 58, 59: foreign P-S9 
Septic tank S-llO 

Septimius Severus. See in Index 
Severus, Lucius Septimius 


Sei)tiiagint (sep'tu-g-glnt) , a Greek 
version of Hebrew Bible, made, ac- 
cording to tradition, in 3d century 
B.c. by about 70 translators (Latin 
scptuaghita, “seventy”). Modern 
critic.?, how'ever, believe work was 
done by different hands at separate 
times: B-136 

Sepulcher, The Holy. See in Index 
Holy Sepulcher 

Seiiuatcliio (se-kwciclt'i) Kiver, in s.e. 
‘Tennessee, flows into Tennessee 
River, map T-67 

Seqiioi’a, genus of giant evergreen 
trees S-iOl-2, pictures C-41, S-102, 
color picture N-21 
General Sherman and General Grant 
trees N-36, 38b, S-102, pichirc 
C-41 

redwood trees S-101, 102 
rings record climatic changes 
D-152, picture D-153 
Yosemite region Y-341a-b 
Sequoia National Park, in California 
N-38b, color jHcture N-21, maps 
C-26, N-18 

General Sherman Tree S-102, N-38b, 
picture C-41 
John Muir and M-445 
Sequoyah (se-kwoi'g,') (17707-1843). 
Cherokee chief and inventor of 
Cherokee alphabet, born Loudon 
County, Tenn.; the sequoia tree was 
named in his honor: 0-376, S-101. 
See also in Index Statuary Plall 
(Oklahoma), table 

Seraglio (sd-ral’yo) , formerlj'. a sul- 
tan's palace, especially the old pal- 
ace of the sultan of Turkey ‘at (Con- 
stantinople (Istanbul); name also 
used as synonym for “harem.” 
Seralng (sn-ruh’), Belgium, town on 
Meuse River 4 mi. s.w. of Lifige; 
pop. 42,292 ; one of largest machin- 
ery factories in Europe; devastated 
during World War I. 

Serajevo, Yugoslavia. See in Index 
Sarajevo 

Serao (su-rii'o), Matilde (1856-1927), 
Italian novelist and journalist, born 
Patras, Greece, of Italian and Greek 
parentage; noted for psychological 
novels which show’ sympathetic 
understanding of people with a 
tendency to sentimentality (‘The 
Conquest of Rome' ; ‘The Land of 
Cockayne’; ‘The Ballet Dancer’). 
Serape (sS-ril’pCO, Mexican shawl or 
blanket M-197 

Seraphim (ser'(,i-fim) , or seraphs, 
guardians of the threshold of the 
Most High (Isa. vi, 2-6); in later 
Christian and Jewish lore, highest 
angelic order. 

Serapis (se-ru'pis). Egyptian god 
worshiped in Greek-Roman towns 
of Egypt 0-426a 

‘Serapis’, British warship J-363, pic- 
ture R-128b 

Serbia, or Servia, formerly an inde- 
pendent Balkan state, notv part of 
Yugoslavia; 34,080 sq. mi.; pop. 
6,983,544: S-102-3, Y-346-8, maps 
A-497, W-222, B-23, E-425. See 
also in Index Yugoslavia 
history S-102-3 
Balkan Wars B-24, 26 
Austria attempts to cru.sh E-434 
World War I (see also in Index 
World War I, chronology) : Aus- 
trian archduke murdered W-215; 
underlying causes W-215-16; 
military events W-223, 230; peace 
settlement and independence of 
South Slavs Y-346, S-102, W-240 
World War II: German invasion 
T-347 

people Y-346: life and customs S-103, 
Y-346 

Serbs, Croats, and Slovenes, Kingdom 
of the, former name of Yugoslavia. 
Sercq, one of Channel Islands. See 
in Index Sark 
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first model, picture H-436 
Inventions and inventors S-115, 117: 

Howe H-436, S-117 
mechanism, picture S-117 
shoemaking S-163, pictures S-164-5 
shuttle, how it works, pictures S-117 
Sex. See also in Index Adolescence; 
Marriage; Reproduction 
boys and girls 
adolescence A-22, 22& 
brother-sister reiationships C-243-4 
child’s interest in origin of life and 
sex differences C-242 
development of primary and second- 
ary sex characteristics A-22, 
M-142i 

psychosexual maturity M-142J 
puberty A-22, C-240 
relative lieights and weights C-240O, 
chart C-240a 
social ideals for C-244 
Freud's theory P-425 
education, picture M-142f; 

Sext, a canonical hour M-3S5, 356 
Sex'tant, instrument for measuring 
angles, especially to determine 
altitudes of celestial bodies above 
the horizon; uses arc of one sixth 
of a circle: N-77. diagram N-78, 
picture N-70 

adapted for aerial navigation A-94-5, 
picture A-433 

Sextilis (seks-ti'lis) , original name 
for the month of August A-471 
Sextiiplex telegraphy T-39 
Sexual reproduction. See in Index Re- 
production, sexual 

Seychelles (.sd-sheV), archipelago of 
some 90 islands and islets in Indian 
Ocean n. and n.e. of Madagascar; 
with tributary groups forms British 
colony of Seychelles; 156 sq. mi.; 
pop. 34,632; cap. Victoria, on 
largest island MahO (55 sq. mi.) ; 
coconuts, vanilla, rubber, oil of 
cinnamon; map A-407 
Seyhan, Turkey. See in Index Adana 
Seymour isi'mor), or St. Maur, noble 
English family; rose to power in 
Tudor times; heads became dukes 
of Somerset. 

Se.vmonr, Charles (born ISSSl. his- 
torian, educator, born New Haven, 
Conn. ; began teaching history at 
Yale 1911; to Paris Peace Confer- 
ence 1919; provost Yale 1927—37, 
president 1937—50 (‘Woodrow Wil- 
son and the World War' ; ‘The 
Intimate Papers of Colonel House’ ) . 
Seymour, Frederick (1820-69), gov- 
ernor of British Columbia 1864-69 ; 
born Eng’ and; opposed union of 
British Columbia with Canada. 
Seymour, Horatio (1810—86), states- 
man, born Pompey, N. Y.; Civil War 
governor of New ’Tork State (draft 
riots) ; became Democratic candi- 
date for presidency in 1868 . 
Seymour, Jure (1509?— 37), 3d queen 
of Henrv VIII H-338 
doil replica, color picture D-122d 
Seymour, Robert (1800?— 1830), Eng- 
lish carir-atur’st, first illustrator of 
‘The Pickwick Papers’ 
drawing, picture D-84 
Seyss-lnqvart, Arthur vou (1892— 
1946), German political leader, born 
Czechoslovakia; became a leader of 
Nazi movement in Austria; made 
governor of Austria after its seizure 
by Germany; deputy governor of 
German occupied territory, Poland, 
1939; became Reich commissioner 
of Netherlands 1940; hanged as 
war criminal October 1946. 

Sfax (.sfdlcs), Tunisia, seaport at n. 
end of Gulf of Gabes; pop. 54,637: 
maps A-167, A-46 

Sforza (sfrjrt’sa), famous Italian 
family; founded by a peasant con- 
dotf'cre (captain of adventurer 
bandl, whose son. r’^nuceero Sforra 
(1401-66), conquered Milan and 


became first of Sforza dukes; M-247 
Sforza^ Carlo, Count { 1873'‘-1952) , 
Italian statesman; foreign minister 
1920-21; became anti-Pascist 
leader 1922; left Italy 1926; made 
head of the Italian National Com- 
mittee in 1942; returned to Italy 
1943; foreign minister 1947—51. 
Sforzando. See in Index Music, table 
of musical terms and forms 
S.F.S. Bentiblic. See in Index Russian 
Soviet Federated Socialist Repub'ic 
Sgambati izgdm-hd'te) , Giovanni 
(1843-1914), Italian pianist and 
composer, born Rome; studied with 
Liszt; compositions strongly Ger- 
man in character; best known for 
piano pieces- a'so orchestral works. 
Sgraffito (a’graf-fe’to) , in art, a deco- 
ration produced by carving or 
scratching through a layer of over- 
glaze. plaster, or paint to reveal 
the different under color 
pottery P-399 

’s Gravenhage. See in Index Hague, 
The 

Sha, or urial, wi’d sheep found in n w. 
India. Pakistan. Tibet. Afghanistan, 
Turkestan, and s. Iran ; horns half- 
curved and flattened; color, red- 
dish-brown with white. 
Shackamaxon, Treaty of, agreement 
signed by William Penn and Dela- 
ware Indians, .Tune 23, 1683. at 
Shackamaxon. chief village of the 
De'awares, now part of Philadel- 
phia; trea.ty granted Penn and his 
heirs land in s e Pennsylvania. 
Shackle. See in Index Nautical terms, 
table 

Shackleton, Sir Ernest (1874-1922), 
British naval officer and Antarctic 
expiorer; in 1909 reached point 
about 97 mi from South Pole; 
sai’ed September 1921 on 3d expe- 
dition but died on the wav 
Shackleton Glacier, in Antarctica; 
discovered 1940 by U.S Antarctic 
Service FxpediMon; named for Sir 
Ernest Shackleton A-258 
Shackleton Shelf Ice, in Antarctica, 
borders Queen Mary Coast on In- 
dian Ocean; d’seovered and named 
for Sir Ernest Shack’eton by Sir 
Douglas Mawson’s expedition 1911- 
14- A-258, maps A-259, W-205 
Shad, a fish S-118, F-115 
Siiadbush, ser^ iceberry, or dune- 
berry, shrubs or small slender 
trees comprising the genus Amelan- 
chier of the rose family with loose 
clusters of pretty white flowers fol- 
lowed by the sweet edible red or 
purple berrylike fruit. 

Sliad'dock, a citrus fruit (.citrus oran- 
dis) G-154 

Shade, in color C-394, 395, color chart 
C-393 


Slind fly. Mayfly, or day fly 11-147 
color picture I-154c 
Sliadoof ( sha-dof' 1 wafer-raising dC' 
vice, pictures E-274, W-62, 1-249 
wall painting, picture E-281 
Shadow Mountain Na'ionnt Recrea- 
tion Area, in Colorado C-411 
C-414b, N-38(i, map N-18 
Shadow piav P-442 
ancient Chinese, picture C-275 
Shadon s 

use in finding directions D-95, dia- 
gram D-94 

Shadnell, Thomas (16427-92) Eng- 
lish poet and playwright, chiefly 
remembered for quarrel with Dry- 
den who satirized him in ‘Mac- 
Flecknoe ; poet laureate 1688-92 
Siiaft, in architecture, the section of 
a column between the capital and 
the base, picture A-308 
Shn't. in mines M-270, pict^ire M-269 
C-seS, piMire 

(j-363 


Shafler, William Rufus (1835-1906), 
U.S. Army officer, born Galesburg, 
Mich. ; promoted for gallant service 
as leader of volunteers in Civil 
War; in Spanish-American War 
commanded land forces in Cuba 
which took Santiago. 

Shaftes'bury, Anthony Ashley Cooper, 
first earl of (1621-83), English 
statesman; in Civil War in England 
fought first for king, then for Par- 
liament; member of famous Cabal; 
lord chancellor 

one of Carolina proprietors S-284 
Shaftesbury, Anthony Ashley Cooper, 
3d earl of (1671—1713), celebrated 
moral philosopher, grandson of the 
above (‘Characteristics of Men, 
Manners, Opinions, and Times’). 
Shaftesbury, Anthony Ash’ey Conner, 
7th earl of (1801-85), Libera! Con- 
servative political leader, philan- 
thropist, and reformer, born Lon- 
don ; worked to irepr-ve c-^nditions 
among poor; in 1842 effected pas- 
sage of law forbidding employ- 
ment of women and young children 
in coal mines 
John Locke and L-288 
Shagbark hickory HSUS, picture H-355 
nuts, picture H-354 
Shaggymane, mushroom. See also in 
Index Coprinus 
Copnnus comatus M-457 
Shaggy- pholiot-i, mushroom. See in 
Index Pholiota 

Shagreen, variety of roughened leath- 
er, made from skin of ass, horse, 
shark, or ray 
sawfish S-62 
shark S-135 

Shnhnn, Thomas Joseph (1857-1932), 
educator, born Manchester, N. T.; 
made bi.shop 1914; rector Catholic 
University of America 1909-28; 
president Catholic Educational 
Association 1909-28. 

Shah Jelmn (sha gc-hnn'), or .Inhan 
(15927-1666), Mogul emperor of 
Dehi; founder of modern Delhi; 
dethroned 1658 by his son Aurang- 
zeb: 1-67 

Great Mosque, picture M-330 
Peacock Throne D-61 
Taj Mahal T-6-8, picture T-7 
‘Shall Nameh’ (sha na'me), also ‘Shah 
Namah’ and ‘Shahnama’, Persian 
epic S-409 

Shah of Persia, famous diamond, pic- 
ture D-79 

Shaker Heights, Ohio, residential sub- 
urb of Cleveland; pop. 28 , 222 ; map, 
inset 0-357 

Shakers, name given, originally in 
derision because of bodily move- 
ments during worship, to re'igious 
denomination (offshoot of English 
Quakers) officially cal'ed "United 
Society of Be'ievers in Christ’s Sec- 
ond Appearing” ; founded by Ann 
Lee. tvho emigrated from England 
with followers in 1774; advocate 
celibacy and Christian communism. 
Sliake’speare, .John (died 1601). father 
of William Shakespeare S-118 
coat of arms S-120 
office and home, picture S-131 
Shakespeare, Mary (.Arden) (died 
1608), mother of ’William Shake- 
speare S-118 

Shakespeare, Will'am (1564—1616), 
the greatest of FngUsb poets and 
dramatists S-118-32, pictures 
S-118-21, 123, 125, 128, 130-2 
as actor S-119. 120 
authorship controversy S-122, B-H 
bibliography P-131-2 
birthp’ace S-425, S-118, picture S-131 
chief plays S-129-30 
‘As You L'ke It’ A-401 
‘Hamlet’ H-253-4: Leslie Howard 
as, picture T-113 


Key: cdpe, dt, for, fast, whqt, fffil; me, yet, fern, there; ice, bit; 


row, won, tdr, not, dp; cure, btit, rifde, full, bilrn; out; 
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SHATT-EL-ARAI 


‘Julius Caesar', picture E-37GZ) 

‘King Lear' K-46 
‘Macbeth' M-4 

‘Merchant of Venice' M-173: quoted 
S-126, M-173 

‘Midsummer Night's Dream JI-240 
'Otheilo' 0-427 

‘Romeo and Juliet' R-198 , „ 

‘The Tempest' T-56: quoted S-126, 
T-56 

‘Winter's Tale' W-lSO-l 
chronology and rank of plays S-128- 
9 

coat of arms S-120 

criticism and appreciation S-125-32 
development as dramatist S-128— 30 
early life S-118-9 
education S-118-9 
English literature, place in E-376b 
grave and epitaph S-120-1, S-425, 
pictures S-121, 130 
name, spelling S-122 
philosophy S-130-1 

pln*t; for plays, sources S-124, 130, 
P-324 

poetrj' S-119, 126: sonne+s P-336, 
S-122; verse form S-126, 128-9, 
P-335, 336 

quotations from S-126, F-65, H-336, 
P-336. W-lGl 

rank and chronology of plays S-128-9 
signature P-121 
sonnets S- 122 . P-336 
‘Tales from Shakespear’, hy Charles 
and Marj' Lamb L-88, L-273, 

S-131 

text of plays S-128, 131 
thpofor.s of his time T-112. S-119-20, 
S-124, pictures S-123, 125 
vocabulary E-374, S-122 
will ■W-134 

Shakespeare Memorial Building, at 
Stratford-on-Avon S-425 
‘.Shaknnta'a’, a drama. See in Index 
Sakuntala’ 

Shale, a stratified rock resembling 
slate R-168, 169, S-194 

clay when ground C-340 
chief varieties lM-266 
covers natural-gas fields G-33 
origin G-52, diagram G-51: Protero- 
zoic era G-57 

^’’Oler' Nathaniel Southgate (1841- 
^06), geologist, born Newport, 
Ky.; professor at Harvard Univer- 
c. ? 1868-87 ; dean of Scientific 
ochool 1891 (‘First Book in Geol- 
ogy ; -jian and the Earth'). 
Shalimar, in Vaie of Kashmir K-18 
shallot’, plant of onion genus 0-383 
ShalloW' .Justice, in Shakespeare's 
Merry "Wives of Windsor', a foolish, 
'Soorant country magistrate. 
shaHu (s/id'lo), a grain sorghum; in- 
troduced into U.S. from India 1890; 
stalks dry and pithy; of slight 
economic importance. 

®''“l™0'’eser 11 (or III) (.shal-ma- 
of Assyria, reigned 
008-823 B.c. ; reign marked by con- 
EtMt campaigns against eastern 
tnoes; annals of reign engraved on 
mack marble obelisk now in British 
Museum. 

^^P-42b I®®’'). Oriental trousers 

a primitive religion of 
me Ural-Altaic peoples living from 
oenng Strait to borders of Scan- 
mavia; found in varied forms 
among Eskimos and American 
Indians; based or, belief that good 
and evil come from ancestral 
spirits, gods, and demons which 
.he influenced by the priest or 
,, ^®dicine man (shaman). 

Shammy” leather C-184, L-148 
“hmuo’kin. Pa., borough 40 mi. n.e. of 
Harrisburg; pop. 16.879; coal min- 
ing. texti'e mT-’u‘'acturing; railroad 
Shops; map P-133 


‘Sham'rock’, name of Sir Thomas Dip- 
ton's racing yachts B-216 
Shamrock, plant S-133, pictures S-133 
Slian-a-lin Mountains, in s. Manchuria 
on the Korean frontier; highest 
point 8000 ft. 

Sliandaken Tunnel, in New York A-283 
Sha-g Dynasty, China (about 1700- 
1100 B.c.l C-278 
pottery P-394 

Shang’hai, China, chief seaport of n. 
China, near mouth of Yangtze 
River; n'^n. 4,300,630: S-133— 4, 

maps C-259-60, A-406, picture S-133 
cities, world's largest. See in Index 
City, table 

harbor H-263, picture H-2G5 
"Yangtze River Y-333 
‘‘Sliangrl-la,” a mythical countiT 
created by James Hilton in his 
novel ‘Lost Horizon'. Name also 
given to place (later revealed as 
the airplane carrier Hornet) from 
which James H. Doolittle led bomb- 
ing raid on Tokyo April 1942, and 
to a U. S. airplane carrier launched 
February 1944. 

Shanliaikwan (shiin'hi'gwdn’) , also 
Linyu (lin'yff'), China, city on Gulf 
of Liaotung, in n.e. part of Hopeh 
province, on s. Manchuria bound- 
ary, at e. end of Great Wall ; on r.r. 
between Mukden (Shenyang) and 
Tientsin: pop. 80,000. 

Shankar, Uday, Hindu dancer, picture 
D-14/ 

Shannon, Monica (bom 1898?), poet 
and author of children's books; 
born Belleville, Ontario, Canada; 
later made home 'n Calif''rnia; 
Newbery medal (1935) for ‘Dobry’ 
(‘California Fairy Tales'). 
‘Shannon’. British warship L-140 
Shannon airport, Ireland 1-230 
Shannon River, In Ireland, longest in 
British Isles; rises in Cavan County 
and flows 240 mi. s.w. to Atlantic, 
traversing series of lakes; salmon 
fishing: maps B-321, 325 
hydroelectric development picture 
1-230 

Shan Plateau, in e. Burma B-359, 360 
Shaus. a group of tribes of Burma, 
Siam (Thailand), and China B-359 
Shansi tshiin-se') a n.-central prov- 
ince of China; 58,662 sq. mi.; pop. 
15,025,259; cap. Taiyuan; coali 
iron, copper, salt, fruit: map C-260 
Shantung (slidn'tung’) , province on 
e. coast of China; 60.000 sq mi • 
pop. 38,671,999; cap. Tsinaii’ 
S-134, C-281, 282 , map C-260 
Confucius in C-433b 
Shantung silk S-185, S-134 
Shanty songs. See in Index Chantev 
songs •’ 

SHAPE. See VI Index Supreme TTenri 
quarters. Allied Powers IJT Europe 
Shapiro, Karl .Jay (bom 1913) poet 
Baltimore, Md.; in "U^itld 

War®H'^^^ Worm 

War II , became editor of Pnetrv a 

1950 (‘Per.son, 
'V-Letter, and 


Place and Thing’-' 


Shapley 
1885) 


(sliap'li), Harlow (born 

at JIt"°w-^'' Nashvillil 

1914-21. directs Hama?dObs'"‘^°''^ 
tory after iq 9 i . Observa- 






( 1775 ’-ISIO’? ' Toshusai 


dancer; noted for 
eraUy katirla 


color- 


gen- 


Sharecropper and share tenant. See 
also in Index Tenant farming 
Alabama A-114 
Brazil B-290 
cotton farms C-496 
Shared electron pair A-4G0, iM-142c, 
(3-216, pictures M-142e-/ 

Shari (shii'rc) River, in French 
Equatorial Africa, chief tributary 
of Lake Tchad ; about 1400 mi. long ; 
partly navigable. 

Shark S-134-5, pictures S-134, F-101 
Age of Fishes G-59. picture (3-52 
egg case S-134, picture E-269 
evolutionary' position F-108 
place in “family tree" of animal 
kingdom, picture A-251 
sense of .smell F-103 
shark sucker, or remora, and F-105 
Shark Bay, on w. shore of Western 
Australia, 7nap A-488 
Sharkey. .Jack (born 1902), boxer, 
born Binghamton, N. Y. 
heavyweight champion B-272, table 
B-272 

Sharkskin, a plain or basket weave 
fabric of dull fi’ament rayon or 
of twilled worsted or woolen; feels 
very' smooth and firm. 

Shark snoker, or remo'-n. a carnivo- 
rous fish, widely distributed In 
warm seas; fami'y F.clicncidac. 
The first dorsal fin is modified to a 
sucking dl.t-k. with which it attaches 
itself to sharks, barracudas, and 
other large fish, as well as to boats 
shark and F-105 

Sharon (shcr’On), Pa., manufacturing 
and railroad city on Shenango 
River, near Ohio line; pop. 26.454; 
coal and iron region : map P-132 
Sharon, Plain of, ferti’e plain in w. 
Palestine along Mediterranean be- 
tween Jaffa and Haifa P-44 
Sharon, Rose of. Sec in Index Rose 
of Sharon 

Sharp, Dallas Lore (1870-1929) 
author and educator, born Haley- 
ville, N. J.; Methodist minister 
1895-99; professor Eng’ish. Boston 
Un \;ersity: wrote delightful essays 
and books on nature. 

Sharp, Margery (Mrs. Geoffrev Castle) 
(born 1905). English novellst- 

flrul" humor 

(The Nutmeg Tree’, ‘Cluny 

Sharp, Rebecca (Beckv), in Thack- 
eray’s ‘Vanity Fair’, clever, un. 
scrupulous adventuress T -108 
Sharp ivnilam (1856-1905), Scottish 
author; wrote poetry and criticism 
name; as "Fiona Mac- 
leod did more famous work largely 
tales of primitive Celtic woHd n 
mystical, poetic prose and verse 
M-4 'g8o musical notation 


Antietam, battle of l^idcx 


other Poems’. Pulitzer w ^e ' 1945 - 
Essay on Rime’; ‘Trial of a Poet’)’ 
lapley tsh<i-n’l<\ -n- 


oharp-shinned hawk H-POl ooa , 
tures E-159. H -292 ’ 


nest, picture B -173 

U-303, picture (3-38 ^ 

changed by erosion V- 5 la 
^’by its cone is steen L no 
.^hasfa daisy t )-6 ^ 


Of his''dr;®i3?7^ 

-Brench “'G-an .;.em.p-o; 


""r“amen”trRi.!^r 

C-38. See alsointide^' 
Shatt-el-Arab (sl iit.lv r 
of lower course of "^tn® 

Euphrates riverl and 

120 mi. from Persil^*^ 


■,r 

A ' 


In azure) ;K=German;;rn;i7^ 
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Java, pictures J-325, E-205, 209 
Kenya K-340, 35, pictures K-346 
Korea, picture K-64b 
kraal S-144, color picture A-38 
lake dwellings Ij-87, S-144, M-66, 
D-153, pictuie S-144a, color pic- 
ture jM-68 

Lapland, picture L-102 
Liechtenstein : castie, picture L-221 
log cabin P-262, S-144C, pictures 
A-197, P-262, S-144c; interior, 

pictuie U-374 

logging camp, picture L-343 
long house B-2B4, picture 1-89 
Madagascar M-21 
Malay M-58, 69, picture M-57 
manor house, pictures B-366, A-313 
medieval Europe S-144a; castles 
C-132-5, pictures C-132-4; cities 
S-144a, picture N-313; monasteries 
M-355-6, pictures M-354; peas- 
ants P-61, M-238 

metal in homes B-346, 3465, M-179 
Mexico M-192. 197, pictures M-197, 
S-143 

mission, Spanish A-319, pictures 
C-45, A-355, A-323, M-357 
monastic M-355-6, pictures M-354, 
357, G-193 

Mongolia, pictures M-341, 342, 344 
Morocco M-394, pictures M-394 
Mozambique, picture M-442 
Netherlands N-118, 119. pictures 

N-115, 116, E-418, A-237 
New Guinea N-142 
New Zealand N-228 
Nigeria, pictures N-236-236a 
nomadic S-144, pictme S-144b; Arab, 
A-2S6, N-242ct, pictures A-286, 

A-403, N-242a; Bedouin A-286, 
N-242a, pictures A-286, A-403, 

N-242a; Lapp, picture L-102: Mon- 
gols, pi tures M-341, 342, 344; 
North American Indian, picture 
1-90, color picture 1-103 
North America ‘ 

colonial A-319-20, A-203, pictures 
A-318, P-189, S-1440, A-204 
log cabin, picture A-197 
New Amsterdam A-199-200, pio- 
ture A-199 

New England A-213, pictures 
A-206, 207, 209 
noted homes 

Betsy Ross's, picture P-189 
Brandon-on-the-James, picture 
A-194 

Captain Kidd’s, picture A-199 
Fairbanks house, Dedham, ilass., 
picture A-207 

Hermitage, The, picture J-288 
Homewood House, Baltimore, 
picture B-41 

John Stuart's, picture C-196 
Jumel mansion, picture A-201 
Mark Twain's, picture M-S22 
Monticello (Jefferson’s) J-332d, 
pictures J-331— 21) 

Mount Vernon (Washington's) 
M-440-1, picture M-440 
palace of Virginia's royal gov- 
ernor, picture A-193(t 
Paul Revere's, picture B-259 
pilg)-im. or Puritan, pictures 
A-206. 208, 209, P-326 
plantation A-193c, e, picture 
A-194, color picture U-276 
housing problems, U. S. H-430-3, 
S-144rt-5, pictures H-430-2a, 432c- 
d, 432/-3, table H-432b 
Indians. See in Index Shelter, sub- 
head Indians, North American 
log fort, picture S-144a 
medern construction B-345-7, 
g.l44c-5, pictures A-322, S-144, 
144ft, W-308 

New England and Dutch houses, 
picture A-322 

pioneer P-262, 263. pictures P-262, 
268, S-144C, U-374 
standards, U. S. S-144fi-5 


Northmen N-296, picture N-296a 
Norway N-302, pictures N-303, 
C-297 

Pakistan P-42a, picture P-42b 
Panama: city of Colon, inctiires 
P-55; Panama City, picture P-52 
Philippine Islands P-196-7, pictures 
P-196, S-143 
pit house S-144 
plant products used P-301 
Portugal P-379, pictures P-378, 381 
prefabricated houses B-3461), H-432ti, 
pictures B-347, H-432a 
prehistoric S-143-4; archaeological 
findings A-299; cliff dwellings 
C-347-8, pictures A-355, C-347, 

S-144a; dugout hut. picture 
E-369/; Egyptian E-2781); lake 
dwellings L-87, S-144, picture 

S-144a, color picture M-68; Stone 
Age cave dwellings, picture M-64, 
color picture M-67 
primitive S-143-4a, M-66, pictures 
S-144& 

Puerto Rico P-432, 433 
Pygmy P-444, picture P-444 
quonset hut, pi tin e S-143 
Roman. See in Index Shelter, suli- 
head ancient 

Russia; city apartments R-269; peas- 
ant’s home R-263-4 
Samoa S-35, picture P-12 
Scotland S-63a, picture S-62: castles, 
picture S-63b; Sir Walter Scott's 
home, pictine S-68 
sheepherder’s wagon home, picture 
W-326 

Siberia, picture A-403 
social and economic aspects 
S-144d-5, B-345 

sod huts, or sod houses P-268, pic- 
ture S-144C 

sod-roofed houses N-302, picture 
N-303 

South America. See also subJieod 
Indians. South American 
bamboo dwe’lings, picture C-S89 
Brazil B-290, 291, picture B-287 
Peru, pictures 1-50, S-260 
thatched dwellings, jjictures A-185, 
B-222b, C-254, P-76, S-260 
Spam S-316-17, pictures S-108, 
S-314, 316, 319, 321: Alhambra 
A-167, pi'-tiire S-321 
Sudan S-442, pictures S-441-2 
Sumerian B-6— 6a 
Sweden S-464, picture S-463 
Switzerland S-474, picture S-143 
Syria, pictures S-487 
- tents: Arab A-286, N-242a, pictures 
A-286, A-403, N-242a; Bedouin 
A-286, N-2420, pictures A-286, 

A-403, N-242a; camping C-59. pic- 
tures B-277, C-56-8, F-237, M-279, 
S-142, V-425; circus C-313, pic- 
tures C-310, 311; Eskimo tents 
luclures E-393, P-360a; Indian 
tepees, pictures 1-90, color picture 
1-103; Lapland, picture L-102; 
Mongolian yurts A-415, pictures 
t'nniad, ancient 
S-144; pup tent, picture B-277; 
umbrella tent, pfetu e C-57; wig- 
wam, pictures 1-99, loo 
tepeej^sPfctJires 1-90, color picture 


thatched dwellings, picture S-1 
Africa, pictures C-434c 

*^^C^174 M-1430, pict 

Bast Indies, picture E-205 
England, pictures E-35S S-133 
Ethiopia E-402 ’ 

India, pictures 1-59-60 
Indo-China, picture 1-122 
Ireland, pi fare 1-228 
Jamaica, pi ture W-95 
Nor.h American M-143a 
Okinawa, picture P-ig 
Philippine Islands, picture P-19 
Pilgrims homes, picture A-206 


Key: cope, dt, far, fast, whgt, fffll; md, yet, fern, thdre; fee, bit; row, won, f<5r 


Russia, picture R-263 
Samoan basket huts, picture P-12 
South America, pictures A-18B, 
B-222b, C-254, P-76, S-260 
Thailand, jiicture S-169 
trailer A-529: family life in P-18b, 
pictures P-18b, H-432d, S-144(l 
tree dwellings S-143: New Guinea, 
picture N-142 
tropics, picture S-144b 
Turkey T-218, pictures T-215, 217 
wattle hut M-66, S-144, 144c 
West Indies W-97 
wigwam, pictures 1-99, 100 
wood construction: Europe S-144a; 

U. S. S-144C, A-193C 
yurt A-415, pictures M-341, 342: in- 
terior, picture M-344 
Shelter, animals. See in Index 
Animals, subhead shelter 
Shelterbelt, a U. S. government for- 
estry project P-241 
Shelton, Conn , city 9 ml. w. of New 
Haven on Housatonio River; pop. 
12,694; silk fabrics; map C-444 
Sliem, eldest son of Noah; traditional 
ancestor of Semites (Gen. x). 
Shenaiulo'nii. Pa., borough 100 mi. 
n.w. of Philadelphia: pop. 15,704; 
center of agricultural and anthra- 
cite region; textiles, meats; map 
P-133 

‘Shenandoah’, U.S. Navy dirigible B-34 
Sheiiuiidoah National Park, in Virginia 
N-S8b-c, color picture N-20, maps 
N-18, V-486-7 

Blue Ridge Parkway R-162, N-38o 
Skyline Drive, picture V-491 
Slienandoab River, in Virginia, tribu- 
tary of Potomac P-392, maps V-480, 
486-7, U-275 

Shennndonh Valley, in Virginia V-478 
Civil War camnaigns, maps C-334-5: 
(1862) C'334-5, J-289; (1864) 

C-S36, S-147 

Shensi (.shen-sS’’) , province in n. 
China; 72,353 sq. mi.; pop. 9,492,- 
489; cap. Sian; fertile loess plateau 
in n.; central plain drained by Wei 
River; mountains in s.; map C-260 
Sben.stone, William (1714-63), Eng- 
lish poet and landscape gardener; 
‘The Schoolmistress’, an imitation of 
Edmund Spenser in form. 

Shenyang, Manchuria. See in Index 
Mukden 

Shepard, Ernest H. (born 1879), Eng- 
lish illustrator, known for illustra- 
tions in Punch magazine and in 
A. A. Milne’s books 
Illustrations for ‘Winnie-the-Pooh’, 
picture L-213 

Shepard, Helen Miller Gould (1868- 
1938), philanthropist, born New 
York City; daughter of Jay Gould 
Hall of Fame donated by H-249-50 
Shepaiig River, Conn., tributary of the 
Housatonic, maps C-438, 444 
Shepherd, Arthur (born 1880), con- 
ductor and composer, born Paris, 
Idaho; studied at New England 
Conservatory, Boston, taught there 
1908—20; conducted Cleveland Or- 
chestra; teacher. Western Reserve 
University; has written instrumen- 
tal and vocal music. 

Shepherd, Lemuel Cornlck, Jr, (born 
1896), U.S. Marine Corps officer, 
born Norfolk, Va.; in World Wars 
I and H; commanding general 
Fleet Marine force in Pacific 1950- 
51; commandant U.S. Marine Corps 
since Jan. 1952. 

Shepherd College, at Shepherdstown. 
W. Va. : state control; founded 
1872 ; liberal arts, education. 
Shepherd dog. See in Index Sheep dog 
Shepherd life. See in Index Nomads 
‘Shepherd of Hermas’. See in Index 
Hermas 

‘Shepherd of the Pyrenees, The', by 
Rosa Bonheur, picture B-227 

ndt, dp; edre, but, r](de, flill, bdrn; out; 
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Slicplienl’s clock. See in Index Pim- 

Sheph'crcls-scablous. See in Index 
Jasione 

siieppard, W'illiam I^ndlow (1833- 
1912), sculptor and illustrator, born 
Kichmond, Va. 

painting of Confederate veteran, pic- 
ture R-85 

Sheppard fisli, a purplish to bluish 
fish, found in the open ocean ; fam- 
ily Homeidao 

Portuguese man-of-ivar and P-105 
Sher'aton, Thomas (1751?— 1806), 
English furniture designer 
furniture 1-178, picture 1-183 
Sher’brooke, Quebec, Canada, port, in- 
dustrial city at confluence of Magog 
and St. Francis rivers, 85 mi. e. of 
Montreal; pop. 50,543; textiles, 
machinery, scales; St. Charles and 
Bishop’s colleges; maps C-69, 73 
Shere All (sher d-le’) Khan (1825- 
79), amir of Afghanistan; defeated 
In war with Great Britain (1878) 
and dethroned. 

Shere Khan, the Tiger, in Kipling’s 
story of Slowgli K-48 
Sher'idan, Philip Henr.v (1831—88), 
American Civil War general 
S-146-7, C-336, picture S-147 
grave N-16b 

in state of AVashington W-38 
Sheridan, Kichard Brinsley (1751— 
1816), British wit, dramatist, and 
statesman, friend and ally of C. .T. 
Pox; member of Dr. Johnson’s 
famous literary club (‘The School 
for Scandal’ ; "The Rivals’ ) 
hostility to Hastings H-280 
plays characterized D-133 
Sheridan, "Wyo., city near n. border; 
pop. 11,500; dude ranch district; 
Northeast Agricultural Junior Col- 
lege: -77-326, mans W-323, U-252 
Sheriff, in the U.S., chief executive 
officer of a county; charged with 
maintaining the peace, executing 
laws, and serving judicial writs. 
Sherlock Holmes, in A. Conan Doyle’s 
detective stories, marvelous ama- 
teur detective who unravels the 
most baffling mysteries. 

Sherman, Forrest P(erclval) (1896- 
1951), u.S. Navy officer, born 
Merrimack, N. H.; chief of staff 
Pacific fleet air force 1942-43 ; dep- 
staff to Admiral Nimitz 
^“f|~45; coauthor armed services 
™*uoation act 1947; commander 
U. S Mediterranean fleet 1948-49; 
Chief of naval operations 1949-51. 

.’’“•"es Schoolcraft (1855- 
1912), vice-president of the United 
htates 1909 to death; born Utica, 

lonJ’’ ™ Congress 1887-91, 

1893-1909. 

Sherman, John (1823-1900), finan- 
cier and statesman, born Lan- 
caster, Ohio; younger brother of 
ben. -w. T. Sherman; U. S. sen- 
ator from Ohio 1861-77, 1881-97; 

aaaretary of treasury (1877-81) 
unaer Hayes, provided for resump- 
°£ specie payments in 1879 : 
11-297, picture H-276 
Anti-Trust Act H-275, M-360 
secretary of state M-19 
Sliver Purchase Act H-275-6 
n'!!!’”,'’’ (1721-93), American 
Revolutionary -War statesman ; 
member of committee that drew up 
declaration of Independence; in 
cral Constitutional Convention 
reconcile large-state and 
cult Parties; signed United 
Constitution for Connecticut; 
1 also member of Connecticut 
'ature, judge of state superior 
t’t i-ePresentative in Congress, 
ana u. s. senator: picture R-120 

of Independence D-33: 
^‘snature reproduced D-37 


Statuary Hall. See in Index Statu- 
ary Hall (Connecticut), table 
Sherman, Stuart Pratt (1881—1926), 
literary critic, born Anita, Iowa; 
professor English, University of 
Illinois; literary editor. New York 
Herald Tribune (‘Matthew Arnold’; 
‘On Contemporary Literature’ ; 

‘The Genius of America’). 

Sherman, -WilUam Teciimsch (1820— 
91), American Civil "War general 
S-147-8, picture S-147 
Atlanta A-451, C-336 
battle of Chattanooga C-199, map 
C-199 

Hall of Fame, table H-249 
Johnston surrenders to N-280 
march to the sea S-148 
quoted on Kit Carson C-128b 
South Carolina S-294 
Sherman, Tex., Industrial and trade 
city in Red River valley, 55 mi. n. of 
Dallas; pop. 20,150; cotton, live- 
stock, and farming district: cotton 
products, flour, clothing, hosiery, 
boxes; nurseries: railroad shops; 
Austin College: maps T-90, U-253 
Sherman, General, famous sequoia tree 
S-102, N-38b, picture C-41 
Sherman Anti-Trust Act, U. S. H-276, 
M-360 

Sherman Silver Purchase Act, U. S. 
H-275-6 

ShcrrifT, Robert Cedric (born 1896), 
English plaj’wrlght; wounded at 
Ypres in World War I (‘Jour- 
ney’s End’, a war play with only 
male characters). 

Sherrington, Sir Charles Scott (1857— 
1952), English physiologist; shared 
1932 Nobel prize in medicine and 
physiology with Edgar Douglas 
Adrian for their discoveries con- 
cerning function of neuron (’Inte- 
grative Action of the Nervous Sys- 
tem’ ; 'Mammalian Physiolo^’ ; 
‘Man on His Nature’). 

Sherry wine, originally made from 
grapes grown near Jerez de la 
Prontera, Spain, hence its name 
(old pronunciation of Jerez was 
shcl'rds or sher'es) ; dry and sweet 
varieties ; used as a table wine, also 
in cooking. 

‘s Hertogenboscli (ser'td-Ken-bds) , 
French Bols-Ie-Duc (bwd-le-dii/c'), 
Netherlands, city 50 mi. s.e, of Am- 
sterdam; pop. 53,208; noted cathe- 
dral; manufacturing, shipping. 
Sherwani (s/ier'vd-ni) , knee length 
coat 'vorn by Indian and Pakistani 
men 1-61, P-42b 

Sherwood, Robert Rmmet (born 
1896), playwright and biographer, 
born New Rochelle, N. Y. (Pulitzer 
prize for drama 1936 for ‘Idiot’s 
Delight’, 1939 for ‘Abe Lincoln in 
Illinois’, 1941 for ‘There Shall Be 
No Night’ ; ‘The Road to Rome’, ’The 
Queen’s Husband’, ‘Reunion in 
Vienna’, and ‘The Petrified Forest’ 
included among his other well- 
known dramas; Pulitzer prize for 
biography 1949 for ‘Roosevelt and 
Hopkins’) ; chief, overseas branch 
of OWI 1942-44. 

Sherwood Forest, England, hilly dis- 
trict in Nottinghamshire; former 
royal hunting forest, now largely 
divided into private parks Ind 
farms ; retreat of Robin Hood 
Sherwood Forest, John Tyler’s' estate 
in Virginia T-227 estate 

She’shonl^or Shi'shak I (loth century 
B.C.). Egyptian king of 22d dy- 
nasty; captured and sacked JerL 

lolomom " 


Shet’land Islands, group n.e. of Scot- 
land, constituting a Scottish 
county; 550 sq. mi.; pop, 19,343: 
S-148, mapj inset B-324 
Shetland pony H-428a— b, pictures 
H-428C, P-185, table H-428e 
Shetland sheep dog, table D-118b 
Shetucket River, Conn., a stream unit- 
ing with the Quinebaug to form the 
Thames, maps C-438, 445 
Bheyenne River, N. D., in e. part of 
state, flows 300 miles s.e. to Red 
River, ma2)S N-282, 288-9 
Sliibusawa (slie-bo'sd-wd) , Eiichl, 
Baron (1840-1931), Japanese bank- 
er and public leader, called Japan’s 
"Grand Old Man” ; active in cause 
of peace. 

Shield, armor A-376, color picture 
S-27 

ancient, picture B-328 
heraldic devices H-341 
Shield, in tunnel construction T-208-9 
Shield, or Canadian Shield. See in 
Index Laurentian Plateau 
Shield, or coign, in geology G-64, dia- 
gram G-54 

Shielding, in radio R-40 
Shields, James (1810-79). American 
soldier and political leader, born in 
Ireland; officer in Mexican War; 
governor of Oregon territory 1848- 
49; represented 3 states in United 
States Senate — Illinois, Minnesota, 
and Missouri; brigadier general in 
Civil War; defeated by Stonewall 
Jackson. See also in Index Statuary 
Hall, (Illinois), table 
Shields, North, England, port on n. 
bank of Tyne River, near mouth, 
opposite South Shields; incorpo- 
rated with adjacent Tynemouth. 
Sliields, Soutli, England, port on s. 
bank of Tyne River; pop. 106,605; 
iron and shipbuilding center with 
supplemental shipping industries; 
enormous docks; exports coal: map 
B-324 

Shlh Hnang-tl (259-210 B.C.), Chinese 
emperor of the Ts’in, or Ch’in, dy- 
nasty (249-207 B.C.) ; overthrew 
feudal system; set up centralized 
government over all China; took 
title of “First Emperor”: C-278 
Great Wall C-277, picture C-282 
Shiites (s/te’ifs), branch of Moslems 
chiefly in Indian peninsula and 
m Iran M-331 

Shikoku (s/te-Tcd’fcp), one of principal 
islands of Japan; 7280 sq. mi • 
pop. 4,220,285: wops J-297, A-406 
Shillaber, Benjamin Penhallow. See 
in Index Partington, Mrs 
Shillelagh, also ohillaly and shillalah 
(s/u-lule), a stout oak or black- 
^ named 

forest^**'^®^ Ireland near an oak 

Africa^ Negr ia ^ 

long-headed, but 
mostly with coarse features ■ a 
proud, brave people: color picture 


Sl^ Stoops to Conquer* compflv 
Oliver Goldsmith in whinh 
“stoops” to ma^u "radras mah? 
order to win bashful lover. ^ 


“-French u, German ii;pem.^o; f7iln,«ien: n=zFrenoh nasal (Jeaji) ;eh=Prench 


Shiloh isliVld), ancient town 20 mi n 

of ark^of' sanctuary 
ot ark of the covenant: map B-138 

wip C-3t4™®''‘®^" 

Sherman at S-147 

®’'crvn^War‘ba?He*«-f ^enn.. 

mounds: estah'!<5Ld“i®Rnd”^ Indian 
Sniinonoseki ^ ^ 

merly Akaiiaga^eki^U-W-ka I' 

I (« in azure) : a— no,.--, =. r 
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the Malay Peninsula, maps I-12S, 
A-407, 411 

Siamese cat C-136— ISGa^ picture C-136. 
See also in Index Cat, taljle 

Siamese figiiting: fisii. See in Index 
Betta splendens 

Siamese twins, any congenitally joined 
twins, man or animal. First famed 
Siamese twins were Cliang and Eng 
(1811-74), united by ligament at 
chest. They were born at Meklong, 
Siam, of Chinese father and of 
mother half Chinese, half Siamese. 
Barmim exhibited the twins in New 
York City. 

Sian (se-dn'), China, also Sianfii and 
Siganfii, walled city capital of 
Shensi province, on Wei P,.iver 400 
mi. n.w. of Ilangkow; pop 500,68.1; 
famous Xestorian tablet; trade 
center for cent. Asia: maps C-259, 
A-406 

Silielius isC-htdli-iis) , ,7ean ♦liilius 
Christian (born 1865), Finnish 
composer S-171, jM-465, picture 

S-171 

Sibe'ria, region of Asiatic Russia 
extending from Ural Mts. to Pa- 
cific; area 5,216,200 sq. mi ; pop. 
38,400,000; S-172-5. maps R-259, 
260, 278-9, A-406, pictures S-172-4 
Arctic regions A-414, picture A-403, 
map P-346 

chief seaport Vladivostok V-498-9 
cities S-174. R-280, list S-172. See 
also in hides names of cities 
climate S-172, A-41S, 414, list S-172! 

extreme cold C-360 
forests A-414, S-172, L-350 
furs: ermine E-392| marten M-104: 
mink M-275 

history S-173: U. S. Army in Siberia 
■W-240 

Kamchatka K-1 
meteor M-180 

minerals S-173, 174, map R-279 
natural features S-172-3, 174-5 
people S-173, A-414, R-262: Eskimos 
E-393i home of reindeer breeder, 
picture R-262: Mongols M-346; 
Tatars T-23 

prehistoric mammoths M-62: frozen 
meat preserved until 1901 F-222 
prehistoric statue, picture R-'257 
products and resources S-172-5, 
maps R-278-9 

reindeer A-414, picture A-403: 

Alaska imported R-97 
rivers and lakes R-257, S-174, 175: 

Lake Baikal B-18 
shelter, pictwrc A-403 
steppe region A-414, picture R-257 
tea used as money, picture M-338 
transportation S-173, 174: Trans- 
Siberian Railroad R-281, S-173, 
map M-S43 
tundras S-172 
Ural Mountains U-405 
vegetation S-172 

Siberian bearded wheat, in U.S. A-63 
Siberian Husky, dog, tabic D-118& 
Sii)eriaii mammoth M-62 
frozen meat preserved until 1901 
F-222 

Siberian minlc M-275 
Siberian Plain, region in n.W. Asia, 
map A-411 

Siberian Railway. See in Index Trans- 
Siberian Railway 
Siberian sable marten kI-104 
Siberian tiger T-1S3, pictures T-132, 
C-136b 

Slbir, Tatar village which gave 
Siberia its name: ruins of fort 12 
mi. s.e. of modern Tobolsk: cap- 
tured by Cossack Yermak in 1581 
for its rich fur trade. 


Siblh (se-be-q’), Rumania, also Nngy- 
szeben («d.d'scb-cn) , industrial 
town 132 mi. n.w. of Bucharest: 
pop. 60,602; formerly knonm as 
Hermannstadt: maps B-23, E-417 


Sibley, Henry Hastings (1811-91), 
American fur trader and general ; 
appointed manager (1834) of 
American Fur Co. trading with 
Sioux; built first stone house in 
Minnesota at Mendota, where he 
was host to explorers and traders 
(home has been restored and is psed 
as a museum) ; delegate to Congress 
1848, 1849; first governor of Minne- 
sota (1858-60); served against 
Sioux 1862-65. 

iSiboiga, seaport on n.w. coast of 
Sumatra: pop. 10,765; ships coffee, 
rubber, tea, camphor: S-449, maps 
.4-407, E-202 
Sib'yiiine books S-175 
Sibyls (sib'ilz), prophetesses S-175 
Michelangelo's paintings S-175: 

studies for, picture D-140a 
‘Sic et Non’ (‘Yes and No’), book by 
Abelard A-3 

Sicil'ian A’espers, massacre of French 
in Sicily (1282) S-176 
Sicilies, Kingdom of tbe Two, See in 
Index Two Sicilies 

Sicily (sis'i-li) (Italian and ancient 
name .Sicilia), island belonging to 
Italy, separated from mainland by 
Strait of Messina; 9935 sq. mi.; 
pop. 4,452,773: S-176-6, maps 

1-262, 263, E-42S, 416, 419, G-197, 
picture S-175 

cities S-176. See also in Index 
names of cities 
climate 1-265 
earthquake of 1908 S-176 
history S-176 

Greeks colonize G-197, S-176, map 
G-197 

Pyrrhus in R-184, P-448 
first Punic War C-129 
made Roman province R-186 
Norman kingdom N-6 
annexed to Holy Roman Empire 
by Henry VI H-335 
under Frederick II P-281 
Garibaldi takes G-21 
World War II W-264, 279 
Mount Etna E-411 
people, picture R-21 
products s- 176: sulfur S-447 
Sickel pear. See in Index Seckel pear 
Sickert, Walter Richard (1860-1942), 
British painter and etcher, born 
Munich, Germany; noted for land- 
scapes, figures, architectural paint- 
ings. 

Sickle, agricultural implement with 
curved blade, short handle 
ancient, picture B-328 
Sickle and hammer, emblems in Rus- 
sian flag F-136C, color picture F-133 
Sickles. Uaniel Edgar (1825-1914), 
general, born New York City; 
raised a brigade at beginning 
of Civil War; fought at Antietam, 
Fredericksburg, Chancellorsville; 
lost leg and won Congressional 
Medal of Honor at Gettysburg* 
minister to Spain 1869-73 and 
later active in New York politics. 
“Sick Han,” Turkey in 19th century 
T-220n 

Sickness insurance S-218. See also in 
Index Insurance, subhead health 
Slculi (sik'u-li), or Sicani (si-fcd'jii) 
early settlers in Sicily S-176 
Sldnlcea isi-daVshe-a), a genus of 
annual and perennial plants of 
mallow family, native to North 
America. Grows 1 to 8 ft.; leaves 
palm-shaped, divided; flowers pink 
purple, or white, in spikelike clus- 
ters; one species (S. malvaeflora) 
called checkerbloom : also called 
prairie mallow, or Greek mallow. 
Slddbarthn Gotnmn. See in Index 
Buddha 

Sld'dons, Mrs. Sarah (175.5-1831) 
English tragic actress born in 


Wales, greatest of the Kemble 
family and school; her Lady Mac- 
beth unequaled 

Reynolds’ portrait, picture R-131 
Sidehill dodger, in folklore P-204 
Side-necked turtie, or snaked-necked 
turtle T-222, 224 

Sidereal (si-de're-dl) month M-387 
Sidereal revolution, of planets, table 
P-283 

Sidereal time T-137 
Sidereal year Y-335 
Siderite (sid'er-U) , a carbonate iron 
ore M-262 

Siderite, a kind of meteorite M-180 
Siderite, a rare blue quartz ; used as a 
gem material 

Siderolite (sid'er-6-lit) , a kind of 
meteorite M-180 

Side-saddle plants, American pitcher 
plants P-274 

Sideslip. See in Index Aviation, table 
of terms 

Side stroke, in swimming S-473, pic- 
tures S-472 

Side-wheeled steamboat, picture U-379 
Sidewinder, or horned rattlesnake 
R-78 

Sidgv\ick, Ethel (born 1877), English 
novelist and author of children’s 
plays; known for her careful style 
('Promise’; ‘Restoration’; ‘Pour 
Plays for Children’). 

Sidbe, or shee (she), name for fairies 
of Ireland 1-234 

Sidi-bel-Abbes (se'de bel ab-bes'), 
Algeria, city 35 mi. s. of Oran; pop. 
52,881 : maps A-167, A-46 
French Foreign Legion A-166 
Sidi Ifni (ef'n0), town in Ifni ter- 
ritory in n.w. Africa; capital of 
Spanish West Africa; pop. of urban 
district 7651; airport and light- 
house: map A-46 

Sidney, Sir Philip (1554-86), English 
writer, statesman, and soldier, mor- 
tally wounded at Zutphen, Nether- 
lands, where, it is said, he gave his 
last cup of water to a dying soldier, 
saying, “Thy need is greater than 
mine” (‘Astrophel and Stella’): 
E-376n 

Edmund Spenser and S-337 
Sidney, Neb., city in w. on Lodgepole 
Creek: pop. 4912: map N-102 
end of cattle trail C-162 
Sidney, Ohio, city 35 mi. n. of Day- 
ton, on Miami River; pop. 11,491; 
road scrapers, machine tools, bus 
bodies; map 0-356 
Sidon (sVdon), ancient Phoenician 
city on Mediterranean noted for 
vast commerce ; now Saida, in Leb- 
anon; P-205, map B-138 
Sidra (sid'ra) , Gulf of, inlet, coast of 
Libya, n. Africa L-218, map A-46 
Siedentopf (ze'dcn-topf) , Henry (born 
1872), German phj‘sicist; became 
head of microscope section, Zeiss 
works; with Richard Zsigmondy 
designed ultramicroscope 1903. 

Siege (set/), in warfare. For list of 
famous sieges, see table on next 
page 

-Assyrians W-8 
Middle Ages W-9, C-132-4 
Siege gun, picture G-232 
Siege Perilous, or Sent Perilous R-236 
Siegfried, (seg-fred') Andre (born 
1875), French political scientist, 
born Le Havre, France; became 
professor of economic geography 
College of France 1933, later made 
honorary professor; member French 
Academy and Legion of Honor 
(‘America Comes of Age’ ; ‘Canada’; 
‘Switzerland’ ) . 

Siegfried (seg’fred), hero of ‘Song of 
the Nibelungs’; appears as Sigurd 
in ‘Volsunga Saga’: S-176-7, N-232, 
picture M-477 


Key: cape, dt, far, fast, whqt, fflll; Wd, ydt, fSrn, thdre; ice, bit; r6w, won, f6r, nSt, dp; cure, but, rifde, fi.dl, bt'irn; out; ^ 
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SOME FAMOUS SIEGES OF HISTORY 


Date Duration 

Aj 1019-1*? ..155 days Turks besieged by Bulgarians. Fell. 

Admnople.. . . . .. ^ 71 days Fascists besieged by loyalists. Raised. _ „ _ 

™ ^ inqylqfi ’. ' .'.9 months Mohammedans besieged by Crusaders. _ Felj. Followed 

by a countersiege of the Crusaders by the Moham- 
medans. Raised. 

1584-85 . • 1-1 months Belgians besieged by Spaniards under Prince of Parma. 

Fell. 


Antwerp.. 


Arcot. 


18.80-82 . 15 months Dutch garrison besieged by populace. Surrendered. 

..rn an 1 20 British cnH 200 SeDOVS uodcr CUvc 


Athens. 


Cnndia. 


Jerusalem . 


badysmith. 


17=1 50 days '. ". '. . ’. '. ’. . . 120 British and 200 Sepoys under Clive besieged by 150 

French and 10,000 Sepoys. Raised. 

431-421 B.c 10 years Besieged by Spartans. Intermittent sieges during crop 

season. Raised. 

1048-09 more than 20 years Venetians besieged by Turks. Fell. 

Carthage. ! 148-140 B.c 2 years Carthaginians besieged by Romans. Fell. 

Constantinople. . .073-077 5 years Byzantines besieged by Saracens. Raised. , 

717_7]8 1 year Same ns above. 

1453 ..!!!!!!..! 54 days Byzantines besieged by Turks, Fell. 

nellii 1857 131 davs Indian mutineers besieged by British. Fell. 

Gibraitar, . . . . . . . 1779-83. 3 yrs., 7 mos., 12 days. .. British garrison besieged by Spaniards and Frenchmen. 

Raised. 

Haarlem 1572-73 206 days Dutch besieged by Spaniards under Don Frederic. 

Surrendered. _ ' 

t.D.70 5 months Jews besieged by Roman legions under Titus. Fell. 

037. 4 montiis Mohammedans led by Omar invested Byzantine forces. 

Fell. 

1099 2 (?) months Mohammedans besieged by Crusaders. Fell, 

1917. [ 1 day Turks besieged by British under Allenby. Fell. 

1899-1900 118 days Boers besieged British. Relieved. 

La Rochelle 1627 1 year Richelieu besieged French Huguenots. Fell, 

Leningrad 1941-44 2 years, 5 months Germans besieged Russians. Completely blockaded for 

17 months, city remained under fire a year longer. 
Lifted. 

Leyden 1574 4 montlis Spaniards besieged Dutch. Raised after Dutch cut dikes. 

Luoknon- 1857 149 days British under LawTcnce, later under Havelock, besieged 

by Indian mutineers. Relieved. 

Madrid 1936-39 29 months Loyalists besieged by Fascists. Surrendered. 

Mafeking 1899-1900 217 days Boers besieged British garrison under IJadon-Powell. 

Relieved. 

Mantua 1796-97 8 months Napoleon besieged Austrians. Fell. 

OtlSans 1428-29 10 montlis French besieged by English. Relieved by Joan of Arc. 

Ostend lCOl-4 3 years Flemish besieged by Spanish. Surrendered. 

1870-71 135 daj’s Besieged by Germans. Surrendered. 

Petersburg 1864-05 290 days Confederates besieged by Federals. Evacuated. 

1877 144 days Turks besieged by Russians and Rumanians. Surren- 

p. dered. 

Port Arthur 1905 241 days Rus.sian garrison surrendered to Japanese. 

przemj'sl 1914-15 185 days Russians besieged Austrians under Kusraanek. Sur- 

j; ,, rendered. 

B.c 14 days Lydians besieged by Persians under Cyrus the Great. 

1854-55 335 days Russians besieged by Allies. Fell. 

cjr™ 1942-43 162 days Russians besieged by Germans. Lifted 

wfvedraV ' ' 'fgtSn 7 by Romans under Marcellus Fell. 

res \ edras. . . . 1810-11 7 months British under IVellington held oil advance of Napoleonic 

Tivs n troops Under Mass6na» Raised. 

12th or 13th century b.c 10 years Greeks be.sieRed Trojans. Fell 

Besieged by Nebuchadnezzar 11. Raised. 

A’icksbure isM Besieged by Alexander the Great. Fell. 

Vienna. ® Ihaq tl Confederate^besiegcd by Federals under Grant. Fell. 

5® Besieged by Turks. Relieved by John Sobieski. Raised. 

See oho in Index Battles, (able 
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Hanover; became a British subject 
1859; introduced into England an 
electroplating process and a differ- 
ential governor for steam engines; 
best known for invention of the 
regenerative furnace: 1-247 
Siemens electron microscope 3M-236 
picture M-234 

Siena (sj/e'na), or Sienna, Its 
manufacturing and trade city 
ml. _ s. of Florence; pop. 86,064: 
during Middle Ages one of chief 
Italian cities; famous Gothic cathe- 
dral; Sienese school of art; — 


Italy, 
" 30 


oviivui ui art: uni- 

1^265^’ 

Guelfs defeated (1260) F-148 
iron grille, picture M-179 

Siena Heights CoRege, at Adrian 
Mich.; Roman Catholic; 
women; incorporated I9ig» 
arts. * 

Sienklewlcz (.ahen-hya'peoh) , 

inX Polish novelist 

tnrA vnze winner in UtXa’ 

ture (‘Quo Vadis’, tale of - 


von 
. sug- 
in in- 
sub- 


ana inv^? (1823-83), engl- 
® ^R ventor. born Lenthe, 


for 
Ilboral 


Hen* 


Vadls’. tale Of Rome 


under Nero, translated into more 
than 30 languages; ‘With Fire and 
Sword , The Deluge’, ‘Pan Michael’ 
great historic trilogy of 17th- 
century Poland). 

Sienna, Italy. Sec in Index Siena 
Sierro’ Gregorio ainrtliiez. See in In- 
dex Martinez Sierra 
Sierra Blanca (se-yer’a llan'ka), a 
r^nge in s. Colorado in Sancre dp 

hf ; Blanca Peak is 
highest summit (14,310 ft.). 

Sierra de Gata (yd'td), chain of 
mountains in Spain and Portugal 
separating the valleys of 
Tagus and Douro rivers; 5690 ft 
Sierra de Credos (.gra’dds), mountain 
range of cent. Spain; 8780 

Sierra de GuAdarrama (ntvd-dur rri' 

ma) mountain rAnge of ceXral 

- tile 7900 Ne?vS 

Rtoii. ’ ^2,°° ff-J S-312 

gj™ a.. 


/ (» in azure) ;K = German 




532 


SIERRA 

Sierra Leone (Id-d'nd), British colony 
and protectorate on \v. coast of 
Africa north of Liberia; 27,925 sq. 
mi.; pop. 1,858,275; cap. Freetown; 
exports ginger, palm nuts and oil ; 
colony proper, which governs inland 
protectorate, extends inland about 
% mi.; founded by British philan- 
thropists in 1787 as a refuge for 
escaped slaves: ma 2 > A-46 
diamonds D-78, 81 
relationships in continent, maps 
A-46-7, 41-2, 39 

Sierra Jladre (mdd'rd) , name of the 
three mountain ranges in Mexico 
which enclose the great Central 
Plateau: M-188, maps M-189, 

C-172, N-246 

Sierra Jlaestra (nici-ds'trci) , mountain 
range in Cuba C-526, vtup C-628 
Sierra Morena (md-rd'nd) , low moun- 
tain range of s. Spain; rises slight- 
ly above Iberian plateau to the 
north and drops sharply on the 
south to valley of the Guadalquivir: 
maj) S-312 

Sierra Neva'da ("snowy range”), 
loftiest mountain range in Spain; 
e.vtends about CO mi. e. and w. 
through Andalusia and Granada 
near Mediterranean coast; highest 
peak, Mulhacen, 11,420 ft.; luxuri- 
ant vineyards on s. slopes: maps 
S-312, N-245 

Sierra Nevada, loftiest mountain range 
in U. S. S-177, mails C-26, 34-5, 
U-303, N-126, picture N-134 
geologic histoi'y G-59 
Lake Tahoe, picture N-124 
Los Angeles water supply A-283 
Mount Whitney W-132 
Muir explores M-445 
Nevada climate affected by N-124 
sequoias S-101-2, picture S-102 
snowfall C-38 

Sleyes (se-d-pds') , Emmanuel Joseph, 
Abb4 (1748-1836) leader and pam- 
phleteer in French Revolution; 
member of various revolutionary 
assemblies; publishe.d 1789 cele- 
brated pamphlet beginning “What 
is the Third Estate? Everything. 
What has it been? Nothing.” 

Slffleur (.sS-fidr'), or whistler, a large 
marmot living above the timber line 
in the Becky Mountains 
hibernation H-3B3 

Siftoii, Arthur Lewis (1858—1921), 
Canadian jurist and statesman, first 
chief justice of Alberta 1905—10; 
provincial premier 1910—17; Cana- 
dian delegate to peace conference 
at Versailles 1918; brother of Sir 
Clifford. 

Sifton, Sir Clifford (1861-1929), 
Canadian statesman ; prominent in 
Manitoba politics after 1SS8; Do- 
minion minister of interior 1896- 
1905; chairman Dominion Conserva- 
tion Commission 1909-18 ; in coali- 
tion cabinet 1917-21 and one of 
signers Treaty of Versailles 
minister of the interior C-101 
Signnfu, China. See in Index Sian 
Sigel (se’peZ), Franz (1824-1902), 
American soldier, born Germany; 
major general in Civil War, active 
. in keeping Missouri in Union and 
fought at Pea Ridge, 2d battle of 
Bull Run, Shenandoah Valley cam- 
paigns 

German revolutionist W-135 
Sigh, a respiratory reflex character- 
ized by a prolonged and audible in- 
spiration followed by brief expira- 
tion. , , „ 

Sighs, Bridge of. See in Index Bridge 
of Sighs , r .7 

Sight E-460-62. See also in Index 

blruMular vision E-460, S-100, S-392 
childhood C-240(J 

color blindness E-462 


color reactions: afterimages C-400 
conservation: lighting E-311, H-305 
defects of vision E-462: spectacies 
S-330; vitamin A V-494 
distance, judging E-462, S-100 
double image, picture S-99 
illusions 1-43-4, S-100, pictures S-99, 
1-43-4 

infant’s, at birth C-240 
night blindness B-460 
persistence of vision E-462, M-408, 
410 

reflex reactions R-89, 90 
sensation and perception S-99, 100 
visual area and visual field of brain 
B-281, picture B-281 
Sighting eye E-462 

Sigismund isig’is-mund) (1368— 
1437), Holy Roman emperor, suc- 
ceeded 1410; caused convocation of 
Council of Constance, which ended 
the Great Schism 1417 
Brandenburg sold to Prussia P-424 
Hu.ss and Flussite War H-452 
Sigismuiul isif/'is-mund, German ze’- 
(/is^mxmt) III, also Sigismund Vasa 
(1566—1032), king of Poland and 
king of Sweden S-465 
Signac (sCn-gak'), Paul (1863-1935), 
French painter, with Georges 
Seurat, developed neoimpression- 
ism, or pointillism; influenced by 
Monet; noted for luminous and well- 
composed landscapes, street scenes, 
and marine subjects (‘Venise’, 
‘Pennoned Sailboats’ ) . 

Signal Corps, U.S. Army A-379, 
S-179, U-361 
Insignia, picture U-238 
pigeons, breeding and training for 
P-254 

radio U-360: developments U-361; 

walkie talkie, picture A-38S 
Signal Hill, oil field, Long Beach, 
Calif. L-307 

Signaling S-177-9, T-36, pictures 

S-178, T-36-8, Reference-Outline 

V-427 

airplane S-179: beacons E-310-11, 
C-233, picture C-233; IFF R-27 
automobile driving, diagram A-512 
bugle calls B-342 
bull’s-eye lantern L-89 
buoys L-238, A-7, pictures N-75 
elevator control E-328 
fires and lights T-36, S-177, 179 
fireworks P-93—4 
flags used S-179, pictures S-178 
fog signals S-179 
heliograph T-36 

lighthouses and lightships L-235-8, 
pictures L-236— 8 . See also in Index 
Lighthouse 
locomotive, list L-293 
Morse code T-36, S-179 
pigeons used P-254 
radio devices: airplanes A-95, 
A-534-5, R-27-8; ships M-94, 

N-75 

railroad R-66-7, pictures R-64, 69a 
sea scout, picture B-277 
semaphore T-36, S-179, pictures 

S-178 

ships S-179, M-93-4, N-75, S-160-1: 

IFF R-27 
submarine S-179 

telegraph T-36-9, M-395-6, S-179, 
pictures T-36-8 
traffic lights C-323a 
U.S. Army and Navy S-179 
wigwag S-179, picture S-178 
Slgnatu'ra, Apostolic, supreme Ro- 
man Catholic tribunal P~66 
Signature, in bookmaking B-242, pic- 
ture B-244 
Signature, in writing 
British peerage and royalty N-3 
Charlemagne’s signature, picture 
C-1S8 

letter writing L-172 
signers of the Declaration of Inde- 
pendence, picture D-37 


SILENE 

Signatures, in music, M-468a. See 
also in Index Music, table of musi- 
cal terms and forms 
Signed numhers, in algebra A-154— 7 
Sign Inngiuige 
deaf D-25 

Plains Indians I-106e-/ 

Signorelli (seJt-i/d-rci'Ze), Lnca (1441- 
1523), Italian painter, chiefly of re- 
ligious subjects; finest works are 
frescoes; had deep knowledge of 
anatomy; forerunner of style of 
Michelangelo (frescoes in Orvieto 
Cathedral ) . 

Signs of zodiac Z-352, picture Z-352 
Sigs'bcc, Charles Dwight (1845—1923), 
American rear admiral ; in com- 
mand of battleship Maine when 
destroyed in Havana harbor 
(1898); commander of St. Paul in 
Spanish- American War; introduced 
numerous inventions in deep-sea 
exploration; retired 1907. 

Sigsbec's Deep, in Gulf of Mexico 
G-228a 

Sigurd (se'fferd), Norse hero who 
plays in the Volsunga Saga the 
part taken by Siegfried in the 
Nibelungenlied S-412, picture M-477 
Sig'iirdssoii, Jon (1811-79), Icelandic 
statesman and scholar; waged a 
valiant fight for Icelandic home 
rule; chiefly responsible for obtain- 
ing constitution of 1874; made 
Reylcjavik cultural as well as po- 
litical capital of country. 

Si-liii, lake near Hangchow H-258 
Sika (se'kd), Japanese deer D-45 
Sikes (stfcs), Bill, in Dickens’ ‘Oliver 
Twist', brutal thief; kills Nancy, 
his mistress, and maltreats Oliver: 
picture D-85 

Sikesfon, Mo., city 128 mi. s e. of St. 
Louis; pop, 11,640, in farming area; 
flour, shoes, cottonseed oil, foundry 
and machine-shop products; air- 
port: map M-S19 

Sikhs (seks), a Hindu religious sect 
of the Punjab, India, founded 15th 
century; ruled Punjab from about 
middle 18th century until conquered 
by British (1849) : 1-58 
fruit sellers, picture 1-56 
Kashmir IC-18 

Si Iviang (se kyctng) (“West Riv- 
er”), largest stream in s. China; 
1250 mi. long; enters China Sea 
near Canton: C-259, maps C-269, 
A-407. See also in Index Canton 
River 

Sikkim, state in e. Himalayas, bounded 
by India, Nepal, Tibet, and Bhutan; 
2744 sq. mi.; pop. 137,725; cap. 
Gangtok; under treaty Dec. 5, 1950, 
Sikkim became a protectorate of 
India but retained internal auton- 
omy: map A-407 

Mount Kanchenjunga, picture 1-63 
Sikorsky ise-kdr^ske) , Igor Ivan 
(born 1889), American airplane 
builder, born Kiev, Russia; moved to 
U. S. 1919, became a citizen 1928; 
In 1912 constructed first successful 
multimotored airplane 
helicopter A-541, picture A-541 
Silage. See in Index Silo and silage 
Silas Lapham. See in Index Lapham, 
Silas 

‘Silas Marner, or The Weaver of 
Baveloe', novel by George Eliot 
E-331 

Silence, Towers of, Bombay B-225 
Sllene isl-Wnel, a genus of annua! 
or perennial herbs of the pink fam- 
ily with sticky stems; popularly 
called catchfly or campion; among 
me many species cultivated In gar- 
dens are Silene armerla (sweet Wil- 
liam catchfly) with fragrant rose- 
colored flowers and Silene acaulls 
(moss campion) which forms a 
mosslike cushion and bears small 
pink or white flowers. 
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£Vnns in Greek mythology, a satyj, 
fls old fat, intoxicated; 

carrying infant Dionysus. 

(si-Ie's/it-o), central Europe, 

‘ rich farm, factorj-, and mine (>ron, 
zinc, coal) region divided into Ger- 
man (Upper and Lover) and Aus 
trian Siiesia before World I. 

After this, Germany ceded 1633 sq. 
mi. of Upper Silesia to Poland fol- 
lowing plebiscite, and Austrian 
Silesia became part of Czechoslo- 
vakia. Germany retained rest or 
Silesia (14,020 sq. mi.; pop. 4,84o,- 
000) as a province of Prussia, in 
World War II, Germany regained 
all Silesia. After German de- 
feat Austrian Silesia vas returned 
to Czechoslovakia and nearly all 
of German Silesia was included in 
Poland: map G-88. See also in in- 
dex Silesian Wars . 

beet sugar produced commercially 
S-445 

historv; Frederick the Great seizes 
F-282, map P-424a; award to Po- 
. land P-343, W-240 
products: minerals P-343 
Silesian Wars, three wars between 
Austria and Prussia over Silesia: 
the first (1740-42) and the second 
(1744-45) merged into the War of 
the Austrian Succession; the third 
(1756-63) is known as the Seven 
Tears' War; A-497-8, AI-95. See 
also ill Index Austrian Succession, 
War of; Seven Tears’ War 
Silex, powdered quartz iM-262 
Silhouette (sil-ii-et' ) , outline drawing, 
filled in with solid color, usually 
black. Profile portraits cut from 
black paper and pasted on light 
mounting became popular about 
1750; named from fitienne de 
Silhouette (1709-67), French min- 
ister of finance, whose drastic meth- 
ods of economy made him a sj’mbol 
for a figure reduced to lowest terms 
photographic, pictures P-216, 218 
Silica (sU't-k(t), silicon dioxide 
S-179-80, M-262 
cementmaking C-165, 166 
flint a form of F-142 
glassmaking G-120 
horsetails F-54 
quartz Q-3 

flll'ca gel, a colloidal suspension of 
silicic acid made by dialysis from 
action of hydrochloric acid on water 
glass; when dried to 5% water, it 
resembles coarse sand and adsorbs 
gases strongly: C-385, S-180 
SiVicate, a salt of silicic acid S-179 
aluminum: brick B-302; feldspar 
F-50, M-266; kaolin and fuller’s 
earth M-266; mica AI-211, M-266 
ma^esium: chrysolite a gem vari- 
meerschaum M-266; talc 
1-8; verd antique, marble M-92 
mineral occurrence M-265-6 
potassium silicates abundant P-389 
mic, magnesium silicate T-8 

o ^ nonmetallic e’ement 
&-i7g-80, tables P-151, C-214. See 

alloys^l/ivt^ 

in radio R-36 
contain B-145 
dioxide (quartz) Q -3 

in, diagram 

oxTdrM- 262 ™''^^''®’ <^-213 

iynes M-265-6 
Kill, picture 1-204 

substances in which 
take silicon and oxygen 

atorn^S-m carbon 

s-179, A-172 

French 


China 

Spain 


SilicosiB (sU-t7;-d'sis), diseap of the 
lungs, caused by inhaling tiny sharp 
particles of stone dust. 

Si-Ling-Shl, legendary Chinese em- 
press who began silk culture 
S-185-6 

Silk S-181-0, pictures S-181-5 
cocoon S-182— 4 
dj'eing D-166 

electrification by friction B-294 
fabrics F-6-7, F-185, fable F-6. 

burning test for identification, 

table F-6 xr 

fiber F-6-7. S-184-5, picture H-243 
flour milling F-167. picture E-166 
manufacturing centers: China L-Z7B , 
Lyons, France L-356; Lnited 

States S-184 .o. r 

manufacturing processes S-184-o 
mulberry M-445, S-182 , . ^ , 

origin and .spread of industry 
S-185-6, T-106 
parachutes made from P-’72 
producing regions S;181: 

C-261, 270; Japan J-308; 

V-435 

raw siik S-184 

reeling S-183-4 

spider thread S-342-3 

spot and stain removal H-411 

spun S-186 

svnthetic: nj'lon N-317— 18; rayon 
' R-79-81, pictures R-80 
textile industry T-102 
thread F-4 

weaving, picture J-318 
weighted S-185: tin used T-137 
wild silk S-185, S-134 
Silk hats, how made H-281^ 

Silk oak. See in Index Grevillea 
Silk screen printing P-414C 
Silkworm S-181-3, 185, pictures S-181- 
4, C-356 

cocoons S-182-4 , 

food C-270: mulberry M-445, pic- 
ture S-182; quantity eaten S-182 
imitated in making of rayon R-79-81 
spiracle, or breathing hole, picture 
R-117 

Sill, Edward Rowland (1841-87), 
poet and essayist, born Windsor, 
Conn.; notable for choice diction 
and spiritual philosophy; ’Oppor- 
tunity’ and 'The Fool’s Prayer are 
among his best-known poems. 

Sill, in architecture. See in Index 
Architecture, table of terms 
Sill, of igneous rock E-187, diagram 
G-49 

Sillanpaa, Frans Eemil (born 1888), 
Finnish writer, son of peasants in 
parish of Hameenkyro; Nobel prize 
for literature (1939). The best 
known of his many novels are ‘The 
Maid Silja’. ‘Meek Heritage’. He 
writes realistically of simple people. 
Silliinan, Benjamin (1779-1864), 
noted American chemist and geol- 
ogist; professor at Yale University; 
founded and edited American Jour- 
nal of Science; founder member of 
National Academy of Science. 
Sil'limanite, an aluminum silicate 
forming in slim white or colored 
crystals, sometimes cut as gems; 
called flbrolite when found in brown 
or gray fibrous masses. 

Sl'lo, for cement storage C-166 
Silo and silage S-186, F-27— 8, M-250b, 
B-14, picture P-28, color picture 
M-250a 

Slloam (sl-Zd'dm), pool in Jerusalem, 
forming part of ancient water sup- 
ply; fed by tunnel from "fountain 
of the Virgin” ; in wall is cut oldest 
known Hebrew inscription 
Inscription, table A-178 
Sllone (se-Zd'nO), Ignazlo, pseudonym 
of Secondo Tranquilli (born 1900) 
Italian novelist, critic, anti-Fascist 
exile. His ‘Bread and Wine’ and 


‘Fontamara’ are uncensored ac- 
counts of life in Italy under dicta- 
torship. 

Silt, earthy sediment carried an^ de- 
posited by water. See also tn Index 
Alluvial soil 
lake bottoms D-162 
Silii'rinn period, in geologic time G-59, 
diagrams G-52, 58, table G-57 
Silva (seZ'ud), -lose Asuncion (1865- 
96), poet of Colombia L-126 
Silva. Jose Bonifacio de Andrndn e. 

See in Index Andrada e Silva 
Silva, or selva, rain forest of South 
America S-271, 273-4, map S-255 

Siiva'iius. in Latin mythologj', the god 
of fields and forests, also protector 
of cattle; represented with young 
tree in one hand and pruning hook 
in the other. 

Silver, a metallic element S-186-8, pic- 
tures S-187, tables P-151, 

C-211 214. See also in Index Col- 
loidal’silver; Silverware 
alloys A-174, S-188 
assaying A-425 
colloidal suspension C-385 
Comstock lode S-188 
cyanide, in silver plating, diagram 
E-302 

depository, U. S. government U-360 
electrical conductivity E-297, pic- 
ture E-298 

electric current, unit fixed by E-298 
electrochemical activity E-315 
electroplating E-302, E-321 
freezing point, table F-284 
money M-335-40, pictures M-335, 
340. See also in Index Silver, free 
coinage of 
ore deposits M-262 
photographic films and plates P-221, 
pictures P-214, 218 
producing regions S-188 
Canada S-188 
Mexico M-201 

South America S-267: Peru P-164 
United States U-298, 301: Colorado 
C-412; Idaho 1-23; Montana 
M-367, 368; Nevada N-126, S-186, 
188, E-458b 

refining processes E-316 
Sheffield plate S-138 
solder, use in A-173 
sterling A-174 
Silver, free coiimgo of 
Bryan and election of 1896 M-18, 
B-334 

Cleveland opposes C-345 
gold standard adopted in United 
States (1900) M-19 
limited coinage restored (1878) 
H-298 

Populist attitude M-17 
repealed under Grant (1873) G-153 
Sherman Silver Purchase Act (1890) 
H-275-6 

Silver cerllflcates C-510, M-338 
portraits and designs, table M-339 
Silver City, N.M., health resort and 
mining center in s.w.; pop. 7022; 
New Mexico Western College: 
N-172, map N-179, U-252 
Silver City by the Sea, Aberdeen, Scot- 
land A- 4 

Silver dollar. See in Index Lunarla 
Silver eel E-267 

"Silver” employees, Panama P-56 
Silver fir, or Cascade fir, evergreen tree 
(Abies amabilis) of pine family, 
native from BritisVi r-r.i-w.v.i. 
Oregon. 

high ; narrow 


British Columbia to 
Grows 60 ft. to 200 ft. 
— narrow ps'ramid-shaped 
crown. Leaves flat, notched at tip 
to 1 in. long, with 2 white bands on 


“.German ii;gem,ffo;thln,iIien;h=French nasal (Jean) :«/i=Frenoh 


white bands on 
unaerside. Cones to 6 in. long 
purple. Sometimes called lovely fir 
and Pacific silver fir. Wood simi- 
lar to and sold as "white fir.” A 
smaller tree (A. alba) but similar. 
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native to cent, and s. Europe and 
cultivated in N. America, is also 
called silver fir. Both white fir and 
giant fir are often called silver fir. 
Silverfisli, or fish moth, an insect 
(Lepisma saccharina) of the order 
Thysamira, family Lepxsmatidae ; 
common in the U.S. and much of 
the world 1-162, picture 1-153, 
color picture l-isia 
growth and develooment 1-156 
Silver fov F-253, picture F-326 
farming P-411 

Silver fulminate, an explosive S-188 

Siller gar G-11 

Silver hake, or whiting H-246 

Silver king, name given tarpon T-19 

Silver leaf S-188 

Silver maple, or soft maple M-82 
Silver nitrate, or lunar caustic, a 
cauterizing antiseptic S-188 
antidote for F-96-96a 
in electroplating, diagram E-302 
in photography, picture P-218 
used for mirrors M-295 
SlHer poplar. See in Index "White 
poplar 

Silver purchase acts, U. S. 11-275— 6, 
S-188 

Silverrod goldenrod G-135 
Silver salmon, or colio salmon S-28 
Silverslde, small, slender, silvery fish 
(Mcnidia) of familj' Atherinidae; 
carnivorous; inhabits fresh or 
brackish shallow water; familiar as 
"whitebait” when cooked. 

Sliver Springs, in Florida P-163, pic- 
ture F-163 

Silver Star, U.S., a decoration of honor 
D-38, color picture D-41 
Silver State, popular name sometimes 
applied to Nevada, 

Siher sulfide S-188 
Silver thistle, a species of acanthus A-7 
Silvertlp, a grizzly hear B-86, 88 
Silvern are M-177, 179 
American colonial, pictures A-211 
electroplating E-302 
German cup, picture M-178 
German silver N-234 
manufacture, pictures E-355, S-187 
modem trend M-179 
Roman work, pictures M-177 
Sheflleld plate S-138 
sterling A-174 
tarnishing S-447 
SIR ester. See in Index Sylvester 
Silviidae. See in Ixidex Sylviidae 
"Sima” roue, in geology G-53 
Simbirsk, Russia. See in Index 
Ulyanovsk 

Simcoe, .Tolin Graves (1752—1806), 
English soldier and first lieutenant 
governor of Upper Canada (1792- 
96) ; took active part in American 
Revolution ; chose site of and 
named Uondon, Ontario- C-96 
Simcoe, I.ake, Canada, 30 by 18 mi.; 
160 sq. mi.; empties into Lake 
Huron through Georgian Bay. 
Sim'eoii, second son of Jacob; tra- 
ditional ancestor of tribe of Simeon. 
Simeon, devout man who saw the in- 
fant Jesus in his presentation at 
the temple and uttered the pro- 
phetic song called Nunc dimittis 
(Luke ii, 25-35). 

Simeon, Saint, bishop of Jerusalem; 
martyred about A.D. 116; festival 
February IS. 

Simeon, or Symeon (died A.D. 927), 
Bulgarian ruler B-349 
Simeon Stylites (sti-ll’tee) , Saint, 
(4th-5th century), Syrian monk, 
first and most famous of the "Piilar 
Saints,” who lived on high pillars; 
festival January 5 
Antioch A-265 

Simferopol (scm-fSr-dp'l'i , Russia, 
capital of Crimea oblast; in s.w. of 
Crimean peninsula; pop. 142,678; 
former Akmetchet: famous for 
fruit: maps R-267, B-204, E-417 


Simile (s?m't-Ie), a figure of speech 
P-65, W-311 

Simla (sim'ld), former summer cap- 
ifal of India, now capital of 
Himachal Pradesh state in India ; 
popular health resort; 170 mi. n. 
of Delhi; beautifully set in Hima- 
layas, 7000 ft. high; pop. 18,348: 
map A-406 

Simmons College, at Boston, Mass.; 
for women; founded 1899 by John 
Simmons; opened 1902; business, 
home economics, nursing, prepro- 
fessional studies, publication, sci- 
ence ; coeducational in library 
science, retailing, social work; 
graduate studies. 

Simms, IVillinm Gilmore (1806—70), 
writer, born Charleston, S.C. ; pro- 
lific writer of poems, plays, novels, 
historical sketches (‘Atalantis’, his 
strongest poem ; ‘Martin Faber’, 
story of a criminal ; ‘Yemassee’, 
Indian tale of colonial Carolina; 
lives of Francis Marion. Nathanael 
Greene, Capt. John Smith) : A-226b 
Simon, Clmrlie May. See in Index 
Fletcher, Charlie May 
Simon, Jolin Allsebrook, viscount of 
Stnckpole Elidor (1873-1954), Brit- 
ish Liberal statesman and lawyer; 
chairman of Indian statutory com- 
mission 1927-30; foreign secretary 
1931-35; home secretary 1915-16, 
1935-37; chancellor of the excheq- 
uer 1937—40 ; lord chancellor of 
England 1940-45. 

Simon Ise-mon'), Theophile (born 
1873), French psychologist and 
physician 1-171 

Si'mon commission, headed by John 
Allsebrook Simon I-68a 
Simone Martini, See tn Index Mar- 
tini, Simone 

Simonides (sl-mon'l-dez) (556-469 
B.C.), Greek lyric poet, known as 
Snnonides of Ceos from the island 
of his birth; a finished craftsman, 
but not a great imaginative poet- 
celebrated the heroes of his own 
day in a great variety of verse 
Simon Magus (ma’ffiis), Samaritan 
sorcerer, converted to Christianity 
who offered Peter and John money 

(^cts^vifi)"'^'' 

Simonov (sl-mo’no/), Konstantin 
(born 1915), Russian author and 
draniatist; graduate of Literature 
Institute of Union of Soviet Writ- 
ers; winner of many literary 
awards ( Wait for Me’, poem* ‘The 
Russian People’, play; ’Days and 
Nights’, novel) R -295 
Simon Peter, See in Index Peter 
faaint ’ 

^‘simons^®"""’ 

Simon Says Thumbs Up, game P-319 
Simonson. Lee (born 1888), scenic de- 
signer and m-t critic, born New 
Aork Cit}-; ^signed scenery for 
’ Elizabeth the Queen’ 
Jane Eyre : author of ’The Stage Is 
Set' and ’Theatre Art’ is 

Simony (5im'o-7U). purchase of spir- 
itual benefit or church preferment 

named from sin of Simon Magus 

Simon Zelotes, one of the apostles - 
commemorated as saint vnth %t' 
Jude (Thaddeus) October 28 in tbn 
West; in the East. May'lof A-27I 

Simoom', or simoon, a hot dust 

Wind of Sahara aid irabilHes^rt" 

Simple leaves L-154 
Simple sentence S-lOl 
“Simple Simon" M-406 
Simplified spelling: S-S36 
Simplon (.Slm'plon, French sUfi-pldii-) 
Tunnel, in the Alps T-209f 

Simpson, Sir George ( 1792 - 1860 ) 


SINCLAIR 

Canadian statesman, born Ross- 
shire, Scotland; emigrated to Can- 
ada 1820; joined Hudson’s Bay 
Company and he’ped to bring 
about its union with North West 
Company ; later made governor 
in chief of Rupert’s Land and gen- 
eral .superintendent of Hudson’s 
Bay Company in North America. 
Simpson, Sir George Clarke (born 
1878), English meteorologist, born 
Derby 

cause of Ice Age 1-6-7 
Simpson, Sir James Yoting (1811- 
70), Scottish physician; aroused 
historic storm of religious and 
medical censure by using anesthetic 
in childbirth; invented acupressure, 
or passing a needle through the 
wound to stop hemorrhage: A-246 
Simpson, Thomas (1808-40), English 
explorer, nephew of Sir George; 
explored chiefly n. shores of North 
America: talole P-349 
Simpson College, at Indianola, Iowa; 
Methodist; founded 1867; arts and 
sciences, education, home econom- 
ics, music. 

Simpson Desert, in central Australia, 
the greatest part in s.e. Northern 
Territory, but extending into 
Queensland and South Australia, 
maps A-488, 478 

Sims, Charles (1873-1928), English 
allegorical painter, born - London ; 
keeper of Royal Academy. 

Sims, J(ames) Marion (1813-83), sur- 
geon, born near Lancaster S.C.; 
leader in science of gynecology : 
established Woman's Hospital, the 
first hospital for women, New York 
City 1855; president American 
Medical Association 1876 (‘The 
Story of My Life’). 

Sims, William Sowden (1838-1936), 
American naval officer S-189 
Sinai (si'ni or sl'na-i) Peninsula, in 
n e. Egypt at n, end of Red Sea, 
between Gulf of Suez and Gulf of 
Aqaba: R-88, E-270, maps E-271, 
A-46 

alphabet A-176-7, chart A-177: 

Serabit inscriptions A-179 
ancient copper mine.s M-271 
Mount Sinai, map E-271: Bible man- 
uscript found B-137, picture 
B-134; height E-270; Moses re- 
ceives CominandmenUs M-399; 
musicai sands S-38 
Sinait’ic manuscript, of Bible B-137, 
B-236, jjicture B-134 
Siiinloa (se-na-lo'a), Mexico, state in 
n.w. on Pacific; 22,580 sq. mi.: pop. 
622,002 cap. Culiacdn (pop. 48,- 
983) : mining and agriculture: map 
M-194 

Sinan’tliropns pekinen'sis, the Peking 
man M-70 

Sinarqulst Union, Natiobal. a national- 
ist civic movement in Mexico. 

Sinatra (sm-a'frn), Frank (born 
1917), singer and actor, born Ho- 
boken, N. J.; idol of bobby-soxers; 
featured soloist with Tommy Dor- 
sey’s band 1939-42; starred in vari- 
mis radio programs including 'Your 
Hit Parade’ ; in motion pictures, 
’Miracle of the Bells’, ’Anchors 
Aweigh’, and ‘From Here to Eter- 
nity’ (for the last he won Academj 
award for best supporting role of 
1953). 

Slnbud tile Sailor, hero of one of the 
‘Arabian Nights’ stories A-29S 
Sinclair, Catherine (1800-1864), Eng- 
writer of juvenile literature 
( Holiday House’) L-271 
Sinclair, Harry Ford (born 1876), 
oil producer, born "Wheeling, W."Ya.; 
involved in the Teapot Dome oil- 
lease case: H-268 

Sinclair, May (180S?J1946), English 
novelist; won first success with 


Key: cdpe, at, far, fast. wh<tt, fffll; mi, yit, fern, there; ice. bit; row. won f6r T 

. won, tor, net, dp; enro, but, rjfde, f|tll, burn; out; 
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‘The Divine Fire' 1904 ('The Three 
Sisters': ‘The Tree of Heaven’; 
Kary Olivier’; ‘Anne Severn and 
the Fieiaings'). 

Sinclair, Upton (born 1878), novelist, 
social reformer, born Baltimore, 
Md,; ran for various political posts 
as Socialist; 1934 Democratic 
candidate for governor of Califor- 
nia; author of "EPIC” (End Pov- 
erty in California) plan; his novel 
‘The Jungle' led Theodore Roosevelt 
to order investigation of meat-pack- 
ing industry ; ‘King Coal' was story 
of the Colorado strike ; his series of 
novels about Lanny Budd, secret 
agent, includes ‘Dragon’s Teeth’ 
(Pulitzer prize novel 1943), ‘Presi- 
dential Mission', and ‘O Shepherd, 
Speak !' 

Sind, province of w, Pakistan on Ara- 
bian Sea; area 50,397 sq. mi.; pop. 
4,608,514; federal capital area of 
Karachi detached from province in 
1948; before becoming part of Do- 
minion of Pakistan in 1947, Sind 
was a province of British India: 
maps I-68a. ,S!ee also in Index 
Khairpur 

irrigation 1-252, P-426, 1-128 
Sind plain 1-128 

Sindhla, or Sindia, family name of 
rulers of former princely state of 
Gwalior in central India. 

Christian (1856- 
,/b), Norwegian composer; stud- 
lea Leipzig, Berlin, Dresden, JIu- 
oii 'i ih Oslo as organist 

ana teacher; compositions strongly 
-Norwegian in spirit (‘PrUhlings- 
rauschen ‘Marche Grotesque' ) . 
nine (sni), jn trigonometry T-187 
Singapore (sinpr-gg-por'), British col- 
ony; comprises Island of Singa- 
(220 sq. mi.; pop. 938,147, in- 
cluding 679,659 in its city Singa- 
P?’’®' capital of colony), off tip of 
aiaiay Penm.sula, and small outly- 
ng dependency of Christmas Is- 
ino?' Indian Ocean; pop, of 

colony 939,013: S-189, M-BO, maps 
2, 1-123, A-407, A-531 

room, piutnre L-200 

‘‘^n^ W-261, 286 

of sixpence," origin 


'Sing a song 
M-406, K-57 

**^-^3*72*^ Spanish King’s beard" 

®?«rrlt (1811-75), sew- 
N X s?li7 born Oswego, 

ese’^nenn'i °r ^'n^alese, also Ceylon- 
gj®“Cj,People C-180 

early M:-466 

P-19 ™r‘ M-458-9, 

I’reathing D-81 
nrst music M-458 

how vocnf*"”’ ^'abama A -120 
list °rfans function V-517 

nXnL®°i"® M-467-8 

“"S' “*•"”? Kfc'i' 

^ picture s-78a^ ^^obbia, 

singinrxow 

ilountain I'lfir e^,4''on tower, at 
'nreTl^a^ ®’ ^-162-3, pic- 

S'ng'efooTLit'n?r“"®^ B-229-30 
Back ^ horse. See in Index 

8-473°'^*™'"”' stroke, in swimming 

'ekctrk.“®® alternating 
E-292 ^^enerators 


Single transferrable vote. See in In- 
dex Hare system 

Singmnster, Elsie (Mrs. Harold De- 
wars) (born 1879), author, bom 
Schuylkill Haven, Pa, ('When 
Sarah Went to School'; ‘Book of the 
Colonies’). 

.Sing Sing, N. Y. See in Index Ossining 
Singspiel izlng' shpel) . a German 
form of light opera 0-388, 396 
Sinhalese. See in Index Singhalese 
Sink, in geology N-124 
Sinker, in fishing P-118a-6, list F-1187i 
Sinkinng isin-kyang' ) , also Chinese 
Tnrkestan, province of w. China; 
600,000 sq. ml.; pop. 4,012,330; dry 
region but fruit, cereals, beans, and 
cotton raised by Irrigation; T-213, 
214, maps C-269, A-406 
Sink lakes D-87 

Sinn Fein (shin /(in), Irish revolu- 
tionary party 1-2306, C-480 
Sino- Japanese War (1894—95) C-280 
Sino-.Tnpanese War (1937—45) C-283— 
4, J-321, W-252 

Si'non, friend of Odysseus, in Trojan 
War T-192 

Sinop (se-noj)'), ancient Sinope, 
Turkey, port on Black Sea; pop. 
5780; ancient Greek colony; birth- 
place of Diogenes: Russians de- 
stroyed squadron of Turkish fleet 
1853; exports timber, dried fruits, 
skins: maps T-215, B-204, P-156 
Sinox, a weed killer W-85 
Sins, Seven Deadly. See in Index 
Seven Deadly Sins 
Sinter, an impure quartz M-262 
Sint-Niklaas, Belgium. See hi Index 
Saint-Nicolas 

Sinus, in anatomy, a hoilow or cav- 
ity, especially an air chamber in 
the bones of the cranium N-305-6, 
picture N-305 

Sinusoidal (st-mis-oi'ddi), map pro- 
jection M-86-7 

Sinus trouble, or sinusitis, an infec- 
tion in a sinus cavity S-192 
.Siouan (sg'dn) Indians, one of the 
largest and most widely extended 
linguistic stocks of North -Ameri- 
can Indians, occupying chiefly the 
Great Plains area. 

Sioux (so), or Dakota, a confederation 
of Indian tribes that lives in 
North Daltota, South Dalcota, 

Nebraska, and Montana, map 
1-106/, picture I-108a, color picture 
1-103, table 1-107 
bullboat B-219 
dance D-14fir 
Fort Jleigs, Ohio S-305-6 
give name to Dakota N-293 
reservation in South Dakota S-296 
uprisings I-1106-c ; Minnesota M-291 ; 
Nebraska N-106; Sitting Bud and 
Custer massacre C-531, I-llOc 
Sioux City, Iowa, manufacturing and 
jobbing city on w. border on Mis- 
souri and Big Sioux rivers in heart 
of corn country; pop. 83,991; 
packed meat, flour, dairy products, 
machinery, automobile accessories; 
Morningslde College, Briar Cliff Col- 
lege: 1-219, maps 1-214, U-253 
Sioux Falls, S. D., largest city of state. 
In s.e. on Big Sioux River; pop. 52,- 
696; packed meats, lumber products, 
candy; stone quarries and gravel 
pits ; Augustana College, Sioux 
Falls College, state school for deaf; 
state penitentiary: maps S-303, 
U-252-3 

Sioux State, popular name of North 
Dakota. 


Sl'phon, in hydraulics S-189, picture 
S-189 


currents. In 
and motors 




Siphon, tubelike organ of bivalve 
mollusks, for conveying w'ater to 
the gills or for ejecting water from 
the gill chamber 


cephalopods M-333: octopus, cuttle- 
fish, and squid 0-339 
clam C-338, picture C-338 
Siplionap'tera, an order of small wing- 
less insects I-I6O0 

Siplion barometer 13-59, diagrams B-58 
Si'pliuncle, tube connecting shell 
_ chambers of nautilus N-69 
Siphunculata, order of insects. See in 
Index Hemiptera 

Siqueiros (se-ka'ros) , David Alfaro 
(born 1898), Mexican artist, born 
Chihuahua; identified with mod- 
ern rnovement in Mexico ; noted for 
plastic, often abstract, forms in 
dark and somber colors; caricature 
often used ; with Doyalist forces in 
Spanish civil war 1938. 

Sir, title of knighthood D-42, K-57 
Siracusa, Sicily. See in Index Syra- 
cuse 

Siraj-ud-daula (si-rdg' \ul-dou'lai) 
(17287-57), nawab of Bengal; per- 
petrated Black Hole massacre at 
Calcutta C-352, C-21 
‘.Sir Charles Grandison’, novel by 
Samuel Richardson about a self- 
conscicus prig, designed to repre- 
sent the ideal Englishman of the 
ISth century. 

Sir Darya, river of central Asia. See 
in Index Syr Darya 
Sire, in zoology, a father animal; 
used particularly of mammals; in 
contrast to dam, a mother animal 
hrrse H-428 

Si'ren, in Greek mythology, sea nymph 
who lured mariners to destruction 
0-344 

Sire'nia, an order of aquatic mammals 
M-62 

‘Sir Gawain and the Green Knight’, 
early English poem E-376 
‘Slrin.s’ (sir'i-iis), early steamship 
S-152 

Sirius, the Dog Star, brightest in the 
heavens S-372, 382, charts S-S73. 
379, 381 

companion S-372 
right ascension A-439 
Sir'loin, cut of beef, pictures M-1666 
Sirocco (si-r6k'6), a wind W-150, 
S-15 

Sirup. See in Index Syrup 
Sisal (sis'dl), a fiber, also name of 
plant S-190, H-333, pictures R-228. 
table P-63 

Mexico exports M-200 
Tanganyika Territory exports E-198 
Sisern (5!s’er-a). leader of Canaanites 
against Israel (Judges iv) ; killed 
by Jael. 

Sisley (sja'it or ses-ie'), Alfred (1840- 
99), French landscape painter of 
me impressionist school ; born in 
Paris, of English parentage; influ- 
enced by Monet and like him chiefly 
concerned with recording light ef- 
fects : best works depict calm rivers 
and quiet country scenes. 

Si^eton (sis' e-ton), a division of the 
Sioux Indians living in North Da- 
kota and South Dakota. 

Sister Kenny treatment, for infantile 
paralysis K-20 

Sixers of Charity, name of several 
Roman Catholic orders and branch- 
es of orders, whose members are 
devoted to care and education of 
sick and poor; oldest order founded 
^ liy St. Vincent de 

Paul ; Sisters of Charity of U S 
founded by Mother Seton in 1809. 
Sisters ot Mercy, Roman Catholic 
founded in Dub- 
lin in 1827 by Catherine McAuley 

Chart/nhi orphanages’ 

charitable homes, and schools. 

SisGne (sis ten) Chapel, private papal 
chapel in Vatican built by Pone 
1^1’ ^eo°*’U-ted with paintingl 
by Michelangelo: M-212, 214, P-27 
picture M-213, color picture P-27 ’ 


pem,po;t7iIn.«ien;n=French nasal (JeaiO jgZisBVenSTTrbTa^^nTrTTZT; 

1 m azure) ; K=German guttural ch 
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‘Si'itine Slaclonna’, painting by Raphael 
R-74 

SiByplius (sis'i-fus), in Greek my- 
thology, king condemned forever to 
roll stone uphill S-190 
Sitar (se-tdr'), long-necked tradi- 
tional Indian musical instrument 
related to the modern guitar, pic- 
ture 1-65 

Sit’ka, Alaska, seaport on Baranof 
Island, 90 mi. s. of Juneau; pop. 
1983; capital until 1906; lumbering, 
mining, salmon canning; U.S. air 
and naval base: A-137, maps A-135, 
N-250 

cemetery, U.S. national N-16b 
Sitka cypress, also known as yellow 
cypress or Alaska cedar C-531 
Sitka Indians, a Tlingit tribe, named 
from their principal town, living on 
Baranof Island and the s. part of 
Chichagof Island, Alaska. 

Sitka National llonument, on Baranof 
Island, Alaska N-38c, map N-18 
totem pole, picture A-132 
Sitka Spruce S-358, table W-186b 
Sittangr (sct-tiinp*) River, in s. 
Burma; about 350 mi. long; flows 
s. into Gulf of Martaban : B-359, 
map 1-123 

Sitter, IViilem de (1872-1934), direc- 
tor of Sternewacht, at Leyden, 
Netherlands, oldest observatory in 
world; contributed to theory of 
relativity; noted as propounder of 
"expanding universe” theory. 
Sit'tidac, nuthatch family B-178 
Sitting, correct posture P-228, picture 
P-228 

Sitting Bull (18377-00), Sioux In- 
dian chief and medicine man; a 
leader in Sioux uprisings ; at Custer 
massacre (1876): C-531, I-llOo 
bison, legend B-199 
placed on reservation S-296 
Sitwell. Edith, Dame (born 1887), 
English writer, born Scarborough, 
sister of Osbert and Sacheverell ; 
experimented with new and intri- 
cate poetic techniques, stressed 
rhythms; edited ‘Wheels’, anthology 
of free verse (poetry: ‘Green Song', 
‘Song of the Cold’, ‘The Canticle of 
the Rose’ ; prose : ‘Aspects of 
Modern Poetry’, ‘Victoria of Eng- 
land’, ‘Fanfare for Elizabeth’). 
Sitwell, Sir Osbert (born 1892), Eng- 
lish poet, essayist, novelist, critic, 
and writer of short stories, born 
Scarborough ; brother of Edith and 
Sacheverell ; works are skillful, 
brilliant, often satirical (‘England 
Reclaimed’, verse; ‘Escape with 
Me!’ travel; 'The Man Who Lost 
Himself’, a novel ; ’Left Hand, Right 
Hand’, autobiography). 

Sitwell, Sacheverell (s(i-s7teu'er-e!) 
(born 1897), English lyric poet and 
art critic, born Scarborough; 
brother of Edith and Osbert (‘All 
Summer in a Day: an Autobio- 
graphical Fantasia’ ; ’Doctor Donne 
and (iargantua’, a narrative poem; 
‘Selected Poems’; ‘Southern Ba- 
roque Art’ and ‘Dance of the Quick 
and the Dead’, criticism; ‘Rouma- 
nian Journey’ and ‘The Nether- 
lands’, travel). 

Sivn (se’ud). or Shiva, Hindu god 
H-367, B-278, S-83, picture 1-66 
Siwn (sc’wd), oasis in Libyan Desert; 
in ancient times seat of the oracle 
of Jupiter Ammon; pop. 878: maps 
E-271, A-46 

Alexander visits oracle A -148 
Slwan (se'wdn), one of a North Afri- 
can Berber people. 

Six, Lcs, name given to a postwar 
(1914-18) group of French musi- 
cians who rebelled against the 
influences of Franck, Debussy, and 
D’lndy; these musicians. Auric, 
Durey, Honnegger, Milhaud, Pou- 


lenc, and Tailleferre, made a cult of 
jazz and music-hall style. 

Six Counties, term sometimes used for 
Northern Ireland I-230b 
Si.x Dynasties, China 
pottery P-394 
Six-man football F-233 
Six-shooter, a revolver F-80 
Six'tus IV (Francesco della Rovere) 
(1414-84), pope, elected 1471; built 
famous Sixtine. or Sistine, Chapel 
hostile to Medici M-163 
Sixtus V (Felice Peretti) (1521-90), 
pope, elected 1585; reformed abuses 
in Rome, limited number of car- 
dinals to 70, and re-established dis- 
cipline in the church. 

Sizing, coating with glue or other 
gelatinous substance to fill pores in 
paper, plaster, artist’s canvas 
papermaking P-68 
textiles D-77, picture T-99 
Sjaelland, Denmark. See in Index 
Zealand 


Skagcn (skd'gun), Denmark, also The 
Skaw, cape at n. tip of Jutland, 
map D-71 

Skag’crrak, also Skagerrack, arm of 
North Sea between Denmark and 
Norway, extends from North Sea 
to Sweden N-298, maps N-301, 
E-424, 419 

Skagit River, rises in Cascade Range, 
British Columbia: flows into Puget 
Sound, Wash.; maps W-37, 44 
Skag'waj-, Alaska, town at head of 
Lynn Canal in se ; pop. 758; rail- 
way terminus, distributing point 
for supplies for interior and port 
for Canadian Klondike; founded 
1897 : maps A-135, N-250 
Skald. See in Index Scald 
Skan'derbeg, George. See in Index 
Castriota, George 

Skane (sfco'jie), region at s. tip of 
Swedish peninsula S-462 
Skater, or water skater. See in Index 
Water stnder 

Skate sailing, picture W-159 
Skates and rays, various primitive 
flattened fish S-190, picture F-loi 
classed as Selachii S-135 
egg case S-190, picture E-269 
evolutionary position F-108 
sawfish a type S-52 
sting ray S-190 

torpedo fish T-155, 156, picture T-155 
Skating, ice W-157, pictures 0-380 
W-159 

books about H-389-90 
how skater takes sharp curve pic- 
tures M-162 

skate sailing, picture W-159 
Skating, roller, safety rules S-11 
Skaw, Tlic, Denmark. See in Index 
Skageii 

Skeat (sfcpf), Walter William (1835- 
1912), English philologist, author- 
ity on Middle English; edited 
Chaucer and ‘Piers Plowman’ 

( Etymological English Diction- 
ary’). 

Skecna, river in w. British Colum- 
bia, Canada; flows w. about 400 
mi. to Pacific: maps C-68 80 

R-153b, P-81, picture 

xi-iooo 

Sliclctiil muscle M-453 


cueieton, me hard framework of an 
animal’s body, especially the bony 

I 1 on vertebrate animals 

b-igo-2, pictures S-190-2 
bird B-156, picture S-191 
bone B-226— 7, picture B-226 
^^0*50?" skeletons 1-153-4, 


coral C-476, 477, picture C-478 
cow, picture S-191 
crawfish C-507, 608 
elephant, picture S-191 
endoskeleton (internal type) A-: 


exoskeleton (external type) A-252 
fish F-101, 108, picture S-191 
growth in child C-240a, chart C-240a 
human, pictures S-192, 190 
kangaroo, picture S-191 
mollusk M-333 
shark S-134 

shells S-138— 41, pictures S-141, color 
pictures S-139-40 
snake S-205, 209, picture S-205 
sponge S-353 

vertebrates V-464, pictures S-191, 
192 

whale head, picture W-114 
Skcllefte (sheVef-te) River, Sweden, 
flows into Gulf of Bothnia, maps 
N-301, E-424 

Skelton, John (14007—1529), English 
satirical poet; ordained priest, 
1498, but considered “more fit lor 
stage than pulpit” ; made many en- 
emies by his fierce invective and 
broad humor (‘Colyn Cloute’). 
Skepticism, or scepticism, in popular 
usage, a doubting state of mind ; in 
philosophy, denial of possibility 
of knowing anything definitely be- 
cause human mind is incapable of 
comprehending ultimate nature of 
things; Greek School of Skeptics 
founded by Pyrrho (360 7-270 7 B.C.). 
‘Sketch Book, The’, by Washington 
Irving 1-254, L-308 
Skewed distribution. In statistics 
S-385e 

Skidding, of automobile 
how to prevent S-11 
Sltidmore College, at Saratoga 
Springs, N.Y. ; for women; founded 
1911; arts and sciences, art, busi- 
ness, dramatic art, home economics, 
music, nursing, physical education. 
Skiing (ske'ing) W-IBS, pictures 
0-380, W-159, S-479 
books about H-390 
Norway N-304a 

water skiing A-280, picture A-280 
Skills, place in child development 
C-240b, 245 

Skimmer, or scissorbill, a sea bird 
belonging to the family Byncho- 
pldae, found in N. and S. America, 
Africa, and s. Asia; long wings, 
bladelike bill; color, black and 
white; common species, black 
skimmer (B. nigra). 

Skimmed milk M-251, D-2, 3 
Skin, covering tissue of an animal 
S-192— 3, color picture P-239 
care of H-306 

protection against germs D-102 
senses T-158-9 

skin tests for allergies A-170 
tattooing T-23, pictures T-23, C-434c 
warts W-15 

Skin-devouring beetles, popular name 
of the Dermestidae B-107 
Skink, a lizard L-282— 3, 2 >ioture L-284 
Skinner, Constance Lindsay (1879— 
1939), American writer, born in n.w. 
Canada; ‘Beaver, Kings and Cabins' 
is about fur trade in Canada; sto- 
ries for boys and girls: ‘Silent Scot’, 
‘Debby Barnes, Trader’ ; helped to 
edit ’Rivers of America’. 

Skinner, Cornelia Otis (born 1901), 
actress, monologist, and writer, 
born Chicago, 111. ; daughter of Otis 
Skinner; studied in Paris (‘The 
Wives of Henry VIH’ : ‘Edna, His 
Wife’ ; ‘Our Hearts Were Young and 
Gay’, yvith Emily Kimbrough). 
Skinner, Otis (1858-1942), actor, born 
Cambridge, Mass.; became popular 
under management of Augustin 
Daly; leading man with Mrs. Fiske 
and Mme. Modjeska: after 1895 
star and producer of romantic plays 
(‘Kismet’; ‘Merry Wives of Wind- 
sor’; ‘Mister Antonio’; ‘The Honor 
of the Family’; ‘Sancho Panza’; 
‘A Hundred Years Old’). 

Skin tests, for allergy A-170 


Key: cdpe, ilt, far, fast, whctt, fall; me, yet, fOrn, there; ice, bit; 


row, won, f6r, not, dfl; cure, but, rude, fvU. bilrn; out; 


click 


SKIP 

jlip, a mining hoist 3iI-270 
Stipjack, or snapping bug, a 

%!» mi ?w“ ‘olcr r>a„r. 

Skirt D-147, pictures D-liS, 146, 147 
origin D-144 

Sldwy Bus, picture 0-407 
Sto'da, great arsenal and steel plant 
at Pizen (formerly Pilsen), Czecn- 
oslovakia ^ 

mortars, World War I A-397 
Skokie, lii., village about 13 mi. n-^- 
of Chicago; pop. 14,832; light 
industry: pharmaceutical center; 
established 1832: map, inset 1-36 ^ 
Skopje (sico'pye), or Skoplje (sfcop- 

Ipe), also TIskub, Yugoslavia, Serbian 

trade town 65 mi. n. of Bitolj ; pop. 
121,551 ; leather, dyestuffs, textiles ; 
formerly Turkish; captured by 
Serbs in Balkan Wars: maps B-23, 
E-417 

Skua, sea bird belonging with the 
jaegers to the family Stercorariidae 
and related to the gulls and terns; 
largest species is northern skua 
(Catharacta shua), a'so called 
great skua, about 22 in. long, with 
dark brown plumage; breeds in 
Iceland, The Faeroes, and Shet'and 
and Orkney Islands; winters from 
Newfoundland to Massachusetts. 
Skuld, in Norse myths, one of the 
three Pates. See in Index Norns 
Skull, bony framework of head 
hones of S-192, picture S-192 
classification of man by R-21-2 
man’s compared writh animals' B-281 
modified in birds B-156 
phrenology P-227 
sinuses N-305-6, pictures N-305 
Skull and Crossbones Flag (Jolly 
Roger) P-272, picture F-205 
Skunk S-193, pictures S-193, N-62, 
Z-35S 

young S-193, N-55 

Skunk cabbage, a stemless plant 
{Synptocarpus foetidus) of the 
arum family with fleshy rootstock 
and large heart-shaped leaves 
which are preceded in the early 
spring by purplish-brorvn spathes, 
each of which encloses a flower 
cluster; unpleasant odor, noticeable 
when plant is bruised, which sug- 
gested plant’s name. 

Sky 

as observed from great heights Ii-230 
at great heights 1,-230 
blue, why A-453 
clouds C-358-9, pichirea C-358 
pography of A-437-40 
heights, diagram A-455 
personified by Greeks U-405 
rainbow R-70 

pd at sunrise and sunset, why A-454 
(fk{) Island, largest of Inner 
Hebrides; 643 sq. mi.; resort island, 
noted for picturesque scenery: 
H-327, map B-324 
oUye terrier, table D-119 
Skylark L-1Q3 
Murtship flights B-171 
toot, picture B-176 
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building methods B-343-4 
Chicago birthplace of C-233 
for churches, picture 0-373 
for educational institutions, picture 
C-383 

lightning protection 1,-241 
revolution in design A-323-4 
set-hack design, picture A-320 
zoning regulations C-323b 
Skystveeper, antiaircraft weapon 
A-400, picture A-386 
Slabbing mill, in iron and steel in- 
dustry I-244a 

“Slabsides," cottage of John Bur- 
roughs B-363 

Slag, waste matter formed m metal 
smelting 1-239, 244 
assaying forms A-425 
cementmaking C-165 
Slaked lime, calcium hydroxide 
Ca(OH)eL-244. C-18 
cementmaking, use in early C-lbi 
Slander, in law. See m Index Law, 
table of legal terms 
Slang S-194 
in conversation C-460 
Slashing. See in Index Sizing 
Slash pine, evergreen tree (Ptniis 
caribaea) of pine family, m^ive to 
lowlands of s. U.S. and Central 
J^TY1AriC3.- OroWB PO to 100 ft. 
high; mature bark light orange, 
thin scaly. Leaves in twos or threes 
grow to 12 in. long; in spring new 
leaf clusters form erect. ETaylsh 
"candles." Cones oblong, to 6% m. 
long. Sometimes called Cuban, yel- 
low slash, swamp, and pitch pine. 
Wood hard, heavy; dark orange 
heartwood, yellowish sapwood. 
Yields crude turpentine; used for 
construction work and ^ • 

Slate, a stratified shale that 

into thin slabs S-194, M-266, R-168 
formation S-194, <3*52 
Proterozoic era G-57 o 

weight and strength, (oble R-167 
Slate islands, group of 

off coast of Argyllshire, Scotland, 
at entrance to Firth of Horne ; slate 
quarries worked since 1630. 

Slater, John Fox (1815-84), indus- 
trialist and philanthropist, horn 
SlatersviUe, R. I. See also lu Indea; 
John F. Slater Fund 
Slater, Samuel (1768-1835). Ameri- 
can cotton-yarn manufacturer, 

bnrn ^ ^ -r tn a 

Rhode Island mill R-135, 143, 1-134, 
picture B-143 * 

Slaughterhouse. See in Index Meat 
packing , ^ . 

Slave, or .Slaveys, Indian tribe that 
Ib'es in Northwest Territories and 
Alberta, Canada, map 1-106/, table 

Slave Coast, coast on Gulf of Guinea 
in w. Africa between Niger and 
Volta rivers; formerly resort for 
slave traders. 

Slave Lake, Great, in Canada. See xn 
Index Great Slave Lake 
Slave Kiver, name given to portion 
(300 ml.) of M^ackenzie River of 
Canada M-15, maps C-6^ 80-1 
Peace River a tributary P-102 


toot, picture B-176 Peace River a tributary 

in Shenandoah National Slavery S-19^8. P^t«re 


V-49i N-3Bb-c, picture 

^*’*’*’ The', Ralph Connor’s story 
settie^ent^ evangelist in a frontier 

P-93-4, picture 

or Scyros (si'rds), 
n SrinT-f 1^"^ Aegean Sea. one of 
rockv mostly 

‘’"‘■■ren: map 0-189 
ing term for a build- 

hefght °r 12 stories in 

by steel ^^0 made possible 
y steel-frame construction 


also in Index Peonage; Serfdom 
abolitionists C-331, W-184: Garrison 
G-26, 27; Phillips, picture U-381; 
Sumner 8-449-50; Whittier W-133 
Africa, present status S-197 
American Colonies A-193e, C-330— 1, 
P-423: plantation life A-193e-/ 
ancient times S-194-6, picture S-i95 
architecture influenced A-310 
Babylonia B-7-8 

Greece G-199, S-329: debt slavery 
g^233 

Rome S-195-6, 194, R-187, picture 
S-195: Spartacus S-330 
Central America C-173 


debt slavery S-194, 197—8, S-233, 
R-184 

emancipation S-196: English ^rfs 
S-197; French serfs S-197; Ger- 
man serfs G-97, S-197; Russian 
serfs R-287, S-197; United States 
E-336, U-354, R-85a-b 
feudal system F-60, 61 _ h._ o 

League of Nations activities S-197-8 
Michelangelo’s statue ‘Bound Slave , 
picture S-78li 
Mohammedan S-197 
Negroes S-197-8, N-108 
Northmen N-296 
origin S-194~5 

slave trade S-197, G-134b: Africa, 
trade abolished A-49, M-442; 

America N-108, A-190; New Eng- 
land P-423; U.S. Constitution and 
U-343, L-86 ^ „ 

South America S-250, 276, L-110 
United States U-380-1, N-108, Refer- 
ence-Outline U-396b 
abolition, first petition P-138 
Brown, John B-330— 1 
Ca'houn defends C-25 
church, attitude of C-331 
Civil War C-330-7, map C-333 
Compromise of 1850 C-429— 30, P-67 
Confederate ■ States of America 
C-433 

Constitutional amendment prohibits 
U-347. 354 

cotton gin increases C-497, U-380--1 
Bred Scott decision (1857) D-141 
Emancipation Proclamation B-336 
Fugitive Slave Laws F-67 
Garrison opposes G-26, 27 
Greeley opposes G-212 
Jefferson’s view J-332b 
Kansas-Nebraska Act (1854) K-17, 
M-324: Douglas w’rites D-125; 
Lincoln opposes L-248; Sumner 
opposes S-450 

Lincoln-Douglas debates L-251-2, 
L-248 

Lincoln’s attitude L-248, 249, 

252 

Mason and Dixon’s line M-123 
Mexican War intensifies issue P-363 
Missouri Compromise M-S24-5 
origin A-190, S-197, N-108 
political parties, antislavery P-359 
Seward opposes S-109 
slaves counted in population U-343 
Sumner opposes S-449-50 
treatment of slaves U-379-80 
‘Uncle Tom’s Cabin’ published 
(1852) S-424 

underground railway 0-362, C-332 
Vermont first state to forbid (1777) 
V-462 

Whittier opposes W-133 
Wilmot Proviso P-363 
West Indies W-94, 97, A-190, S-197, 
L-110: Sir John Hawkins H-293; 
Jamaica J-292; Las Casas’ anti- 
slavery work L-105; revolt in 
Haiti H-244 
Slavery, among animals 
ants keep slaves A-256 
Slavery Convention of Geneva S-197— 8 
Slave trade. See in Index Slavery, 
subhead slave trade 
Slaveys. See in Index Slave 
Slavo'nia, Yugoslavia. See in Index 
Croatia-Slavonia 

Slavon’lc language.s, or Slavic lan- 
guages R-294 
use Cyrillic script A-179 
Slavs, a racial division S-198 
Ba'kan peoples B-21, 24 
civilization C-328 

costumes: Bulgaria, picture B-349; 
Poland, picture P-342; Yugoslavia, 
picture Y-346 
Czechs C-535, B-220-1 
“Pan-Slavism’’ B-24 
racial classification R-23, chart B-22 
Russians H-262-3: early tribal life 
R-283-4 
Serbs S-102-3 
Yugoslavs Y-346 
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Sled and sleigh W-160, picture A-200 
bobsled, picture W-IBQ 
dogs pull D-110, pictures D-llOo, 
P-35O0, P-386 
Eskimo E-394 

In development of wheel \V-119 
Sleep S-198-9, W-200 
drugs producing N-13: antidote 
P-960. See also in Index Narcotics 
hibernation compared H-352-3 
hygiene H-306 

hypnotism H-461— 2 _ 

Sleeper, Sec in Index Architecture 
table of terms 

‘Sleeping Beauty’, a fairy taie given 
literary form by Charles Perrault 
in which a princess is shut up by 
enchantment in a castie and sieeps 
for 100 years ; the thick wood which 
grows up around the castle is pene- 
trated by a prince who awakens the 
princess with a kiss. 

Sleeping car, railroad car R-68, pic- 
tures R-66, 67 

Sleeping sickness, in Africa, a disease 
causing lethargy and death 
mosquito carries M-403 
tsetse fly carries T-203. See also in 
Index Tsetse fly 
Sleepy Hollow I-2S4 
Sleet H-242 
“Sleeve dogs” D-116c 
Sleigh. See in Index Sled and sleigh 
Sleight (slit) of hand, or legerdemain 
M-38-9 

Sleipnir (.sldp'ner), in Norse mythol- 
ogy, Odin’s horse; had eight legs 
and could travel both on land and 
on water. 

Slick, Sam, character created by 
Thomas Chandler Haliburton C-105, 
picture C-IO60. See also in Index 
Haliburton, Thomas Chandler 
Slide, stereoptioon S-392 
Slide fastener, also called zipper 
Z-351-2, pictures Z-351 
Slideil (sli-ddl'), John (1793-1871), 
lawyer and diplomat, born New 
York City; Confederate commis- 
sioner to Great Britain 
Trent affair T-186 

Slide rule, a computing device S-199, 
L-295-6, picture S-199 
Slie^e Honard, highest point in North- 
ern Ireland 1-231 

Sligo (sli'ffd), county in Connaught 
Province, n.w. Ireland; area 694 
sq mi.; pop. 60,513; cattle raising; 
county seat Sligo (pop. 13,529), 
seaport on Sligo Bay: ma 2 >s B-325, 
1-227 

Slime molds, a type of primitive or- 
ganism S-199 

Sling, lor broken bone, picture P-98 
Siip 

in enameling E-342 
in pottery making P-394, 399, 400 
ancient Greeks use as decoration 
P-394 

Slip, a dock, picture H-264. See also 
in Index Dock 

Slip, for growing new plant P-296 
geranium, picture P-300 
Sllpher, Vesto Melvin (born 1875), 
astronomer, born Clinton Co., Ind. ; 
investigations in astronomical 
spectroscopy; discovered the enor- 
mous space velocities of distant 
galaxies which revealed the known 
universe to be vastly larger than 
hitherto supposed; directed research 
which led to discovery of planet 
Pluto; director of Lowell Observa- 
tory since 1917. 

Slip knot K-61, picture K-60 

Slip-lasted Bliocs S-165 

Slipper animals. See in Index 
Paramecium 

Slipperwort, a common name for the 
calceolaria, shrubby plant pf vio- 
let family chiefly native of Peru, 
Chile; yellow, purple, brown, or 
white blossoms resemble slippers 


538 


Slippery elm E-335, 336, table W-I860 
Slipping, in boxing B-270 , . . 

Slip-ring commutator, in electric 
generator, picture E-291 
Slip stitch, in sewing S-111, diagram 
S-113 , , , 

Sliver, textile fiber in a loose strand 
F-6 

cotton, C-496, picture C-497 
rope R-228, picture R-229 
wool, pictures W-194, S-349 
Sloan, Alfred Pritchard (born 1875), 
automotive engineer and business 
executive, born New Haven, Conn,; 
president General Motors Corp. 
1923-37, chairman board of direc- 
tors after 1937 (‘Adventures of a 
White Collar Man’, autobiography). 
Sloan, John (1871-1951), painter, 
etcher, lithographer, born Lock 
Haven, Pa.; instructor Art Stu- 
dents’ League, New York City 
1914-30; noted for vivid and well- 
composed figure paintings and 
iandscapes, also for portrayals 
of life In New York City. 

Sloane, Sir Hans (1660-1753), British 
collector and physician, born Ire- 
land, of Scottish parents; during his 
travels he collected plants and cu- 
riosities, which formed beginning of 
British Museum; first British physi- 
cian to receive hereditary title. 
Sloane, William Milligan (1850—1928), 
historian and educator, born Rich- 
mond, Ohio; served 3 years in Ger- 
many as secretary to George Ban- 
croft, then U. S. minister to Ger- 
many; became professor of history, 
Princeton 1883, and at Columbia 
1896 (‘Life of Napoleon Bonaparte' ) . 
Sloat, .John Drake (1781-1867), 
U.S. Navy officer, born near Goshen, 
N.Y.; served in W'^ar of 1812; in 
1844 given command of Pacific 
Squadron ; a year later helped to 
annex California to the United 
States when he took Monterey from 
Mexico. 

Slobodkin, Louis (born 1903), artist, 
illustrator and author of children's 
books, born Albany, N Y ; received 
Caldecott medal 1944 for illustrat- 
ing ‘Many Moons’, by James 
Thurber. Children’s books written 
and illustrated by Slobodkin; 
‘Clear the Track’ ; ‘Magic Michael’ ; 
‘Dinny and Danny’. 

Sio’cuni, Henry Warner (1827-94), 
general in Civil War, born Delphi, 
N. Y.; fought in all the Virginia 
campaigns, and in battle of Chat- 
tanooga; commanded Atlanta gar- 
rison and took part with Sherman 
in march to sea; later a member of 
Congress 

Sloe, or hlacktliorn, a shrub (Prunus 
spinosa) of the rose family, closely 
related to the plum, fruit bitter 
Also the wild yellow plum and the 
black aloe of the United States 
Sloid. See in Index Sloyd 
Sloop, a sailing vessel S-151, picture 
B-215-16 

sailing, directions, picture B-217 
Slope mining, for coal C-365, picture 
C-363 

Slosson, Hdivin Emery (1865-1929) 
chemist, author and editor, born 
Albany (now Sabetha), Kan ■ 
professor of chemistry at the 
University of Wyoming; taught 
lournalism at Columbia University; 
wrote on science in popular style 
(‘Creative Chemistry’; ‘Easy Les- 
sons in Einstein’; ‘Snapshots of 
Science'; ‘Sermons of a Chemist’). 
Sloth, a tree-living mammal S-200 
pictures M-61, S-200 
altitude range, picture Z-362 
ffroundi sloth: prehistoric, picture 


three-toed, picture S-275 
Sloughter, Henry (died 1691), colo- 
nial governor of New York N-214 
Sloiakin, easternmost province of 
Czechoslovakia; 18,921 sq. mi.; pop. 
3,330,000: C-535, 536, maps C-535, 
E-425 

Slovaks (.slo-vdks’), a Slavic people 
C-535, S-198 

Sloienes’, term for a Slavic people liv- 
ing chiefly in Yugoslavia Y-346, 347 
Slovenia (sld-ve’ni-d) , a constituent 
part of Yugoslavia; 7708 sq. mi ; 
pop. 1,462,961; includes portions of 
former Austrian territory of Car- 
nlola, Carinthia, Styria, and Istria: 
Y-346-8, map E-425 
Sloyd, or sloid, a system of elemen- 
tary manual training that origi- 
nated in Sweden (from Swedish 
word meaning “skill”). 

Slug, gastropod mollusk S-203-4, pic- 
ture S-204 
Slnioe (sins') 
gold mining G-132 
in dam D-6 

Slums. See in Index Housing, sub- 
head slums 

Slur, in music M-468a 
Slurring, in speech C-240c 
Slurry, in cementmaking C-166 
Sluys (slois), or Sluis, battle of 
(1330) H-446. Sec also in Index 
Battles, table 

Slye, Maud (1879-1954), pathologist, 
born Minneapolis, Minn.; cancer re- 
search with mice at the University 
of Chicago 1911-54; author of 
many booklets on cancer. 
Smnekover, Ark., town 11 mi. n. of El 
Dorado: pop. 2495; noted as 

petroleum center: map A-366 
Smaland plateau, in Sweden S-462 
Smalkal'dic War, also Sohmalkaldie 
War (1546-47) R-92 
Small arms F-76-81, pictures F-76-9 
Small Business Administration, U.S. 
U-368 

Smallpox, an infectious and conta- 
gious disease 
conquest of D-103 
vaccine V-433-433a, J-334, D-103, 
picture V-433 

Small stuff. Sec in Index Nautical 
terms, table 

Smalt, a blue (cobalt) pigment C-S72 
Sraalt’ite, an ore compound of cobalt 
and arsenic C-372 

Smartweed, annual plant (genus 
Polygonum) with glossy leaves 
and pink flower spikes; stem 
jointed ; so called from acrid juice 
which will inflame tender skin: 
color picture F-179 
Smeaton (sme'Pn) , John (1724—92), 
English civil engineer, born Aus- 
thorpe, near Leeds, England: C-167 
Smell, sense of S-200, N-305 
dogs D-116C— d, S-200 
fish F-103 

smell area on cortex of brain B-281, 
picture B-282 
taste closely related S-200 
Smelling salts, aromatized ammonium 
carbonate; scented; stimulant and 
restorative. 

Smelt, a food fish P-115, T-193 
frozen, picture M-218 
Smelting, extracting metal from ore 
by heat M-176 
ancient origin, picture C-326 
copper C-474-5: plants, pictures 
M-378, R-1440 

gold G-132 , 

iron 1-238-9, diagrams 1-236, 240-1, 
pictuie 1-243, color picture U-28B: 
coke versus charcoal 1-132; Indus- 
trial Revolution inventions 1-132 
lead L-141: plant, picture 1-24 
zinc Z-351: plant, picture 1-24 
Smet, Pierre Jean de. See in Index 
De Smet, Pierre Jean 
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Smetana (smS'ta-na') , Friedrich 
(1824-84), Bohemian pianist, con- 
ductor, and composer; had piano 
school at Prague and was conductor 
at Bohemian Opera there ; a nation- 
alist in music, he has inspired a 
large number of Czech musicians: 
symphonic poems (‘Moldau’), op- 
eras, chamber works 
‘The Bartered Bride’ 0-397 
Smethwick (smeth'ik), England, 
manufacturing center 3 mi. n.w. 
of Birmingham; pop. 70,397; iron 
products; machinery, glass, chem- 
icals: viap, inset B-324 
Sraetona, Antaiias (1874—1944), Lithu- 
anian statesman and journalist; 
editor of first Lithuanian dally; 
first president Lithuanian repub- 
lic, 1919-20, and again 1926-40; 
died in Cleveland, Ohio. 

Smike, in Charles Dickens’ ‘Nicholas 
Xickleby’, half-witted, half-starved 
boy at Dotheboys Hall, befriended 
by Nicholas. 

Smllax, a genus of woody or herba- 
ceous climbing plants of lily fain- 
ily common in temperate and tropi- 
cal regions of New and Old 
Worlds ; greenbrier is a well-known 
American species 

asparagus erroneously called A-423 
sarsaparilla a product S-46 
Smiles, Samuel (1812-1904), Scottish 
biographer and didactic essayist 
(‘Self-Help’; biographies of Watt, 
Stephenson, Wedgwood, and other 
industrial leaders) . 

Smith, Adam (1723-90), Scottish 
economist, called “father of politi- 
cal economy” ; basing his conclu- 
sions on observation rather than 
theory, he laid foundations for 
modern science of economics; over- 
threw doctrines of Mercantilists 
and Physiocrats; formulated many 
of modern economic doctrines 
('Wealth of Nations’) 
favors freedom of America K-128 
free trade advocate T-17 


postmaster general (1898—1902), 
established rural mail routes. 

Smith, David Eugene (1860-1944), 
educator, born Cortland, N. Y.; pro- 
fessor of mathematics at Teachers 
College, Columbia University 1901- 
26, later professor emeritus. 

Smith, Donald Alexander. See in In- 
dex Strathcona and Mount Royal 

Smith, Edmund Kirby (1824-93), 
Confederate general and educator, 
born St. Augustine, Fla.; last Con- 
federate general to surrender; 
president University of Nashville 
(Tenn.) 1870-75. See also in Index 
Statuary Hall (Florida), table 

Smith, E(lmer) Boyd (1860-1943), 
author and Illustrator, born St. John, 
New Brunswick, Canada; noted for 
picture books depicting home and 
farm life (‘Seashore Book’; ‘Farm 
Book’; ‘Chicken World'; ‘The Story 
of Our Country’). 

Smith, Francis Hopkinson (1838- 
1915), civil engineer, artist, and 
novelist, born Baltimore, Md.; wrote 
entertaining books of travel and 
novels (‘Colonel Carter of Carters- 
vine‘, portrait of an old-schooI 
Southern gentleman; ‘Caleb West, 
Master Diver’). 

Smith, (Sir Francis Pettit (1808—74), 
English inventor S-154 

Smith, Frederick Madison (1874—1946), 
religious leader, born Plano, III.; 
grandson of founder of Mormonism; 
head of Reorganized church after 
1915: M-393 

Smith, Goldwin (1823-1910), Cana- 
dian scholar, historian, and jour- 
nalist, born England {‘Irish His- 
tory'; 'The United Kingdom'; 
‘Reminiscences’) . 

Smith, ‘-Hamilton Lamphere (1818- 
1903), educator and scientist, born 
New London, Conn.; taught as- 
tronomy, natural philosophy at 
Kenyon (Gambler, (jhio) and Ho- 
bart (Geneva, N.Y.) colleges; wrote 
scientific books and papers 


Pocahontas and S-201, P-330, 331, 
picture P-330 

quoted on persimmon P-159 
writings S-201, A-224 
Smith, Joseph (1805-44), founder of 
Mormonism M-392, 393 
Smith, Joseph (1832-1914), religious 
leader, born Kirtland, Ohio; son of 
founder of Mormonism; head of 
Reorganized church 1860—1914. 
Smith, Kate (Kathryn Elizabeth 
Smith) (born 1910), radio and tele- 
vision singer, born Greenville, Va. 
Smith, Logan Pearsall (1865—1946), 
writer, born Millville, N.J. ; lived 
many years in England (‘Trivia’, 
‘More Trivia’, ‘Words and Idioms’, 
essays: and ‘Unforgotten Years’, 
autobiography) ; work marked by 
distinction of literary style. 

Smith, Lowell H. (1892-1946), aviator, 
U.S. Army officer, born Santa 
Barbara, Calif., table A-104 
Smith, Nora Arciiibald (1859—1934), 
writer, born Phiiadelphia, Pa., asso- 
ciated with her sister, Kate Douglas 
Wiggin, in kindergarten work; au- 
thor and compiler of poetry and 
folklore for children (‘Action Poems 
and Plays for Children’ ; ‘Twilight 
Stories’ ; with Kate Douglas Wig- 
gin : ‘The Story Hour’ ; ‘Posy Ring’ ; 
‘Golden Numbers’ ) . 

Smith, Samuel Francis (1808—95), 
scholar and Baptist clergyman, born 
Boston, Mass. ; author of ‘America’ : 
N-40 

Smith, Sidney (1877—1935), comic 
artist, bom Bloomington, 111.; 
created ‘The Gumps’, 'Old Doc Yak’. 
Smith, Susan Cowles Grant (1885— 
1936), author, born Chicago, 111.; 
wrote books for children on the his- 
tory and social life of peoples as re- 
flected in their arts and handicrafts 
(‘Made in America’). 

Smith, Sydney (1771-1845), English 
clergyman and author; firm friend 
of religious toleration, and a fa- 
mous wit; called Macaulay a “book 


laissez-faire doctrine 1-130 
Smith, Alexander (1865—1922), Scot- 
tish-Amerlcan chemist, born Edin- 
burgh, ■ Scotland; professor at 
University of Chicago and Co- 
lumbia University; a noted and 
much-loved teacher; author of 
many research papers and of nu- 
merous widely used texts. 

Smith, Alfred Emanuel (1873—1944), 
political leader, born New York 
City; in New York Assembly 1903- 
15; sheriff of New York County 
1915-17; governor of New York 
1919-20, 1923-28; Democratic can- 
didate for presidency 1928, pic- 
Utre R-206 

P. D. Roosevelt and R-200, 201-2 
presidential campaign H-421 
Smith, A(rthur) J (ames) M(arshall) 
(bom 1902), Canadian poet {‘News 
of the Phoenix, and Other Poems’ 
and ‘A Sort of Ecstasy’ ; edited ‘The 
Book of Canadian Poetry’, anthol- 
ogy) : C-106a 

Smith, Betty (Mrs. Joseph Piper 
Jones) (born 1904), writer, born 
Brooklyn, N.Y. ; play consultant 
and special lecturer University of 
North Carolina since 1947; her 
novel, ‘A Tree Grows in Brooklyn’, 
dramatized for motion picture and 
for musical play ; wrote many one- 
act plays. 

Smith, Caleb Blood (1808—64), secre- 
tary of the interior in Lincoln’s 
cabinet (1861-62). picture L-249 
Smith, Charles Emory (1842-1908), 
journalist and political leader, 
““nn Mansfield. Conn.; editor PMl- 
adelpfim Press; American minis- 
__^to Russia, 1890-92; while U. S. 


tintype, in photography P-226 
Smith, Henry Weston. See iiv Index 
Preacher Smith 

Smith, Hoke (1855-1931), la-wyer and 
political leader, born Newton, N. C. ; 
published Atlanta Journal; secre- 
tary of interior, Cleveland’s second 
Cabinet; governor of Georgia 1907— 
9, 1911; U. S. senator 1911-21. 
Smith, Holland McTyeire (born 1882), 
U. S. Marine Corps officer, born 
Russell County, Ala.; “father” of 
modern U.S. amphibious warfare, 
in which he trained marines and 
army from 1939; made commander 
Central Pacific (jombat Corps Sept. 
1943 ; retired from Marine Corps 
Aug. 1946, 

Smith, Hyrum (died 1844), brother 
of Joseph Smith. Mormon prophet 
murdered by mob M-392 
Smith, James (1720?— 1806), signer 
of Declaration of Independence; 
born Ireland; Revolutionary War 
general 

signature reproduced D-37 
Smith, Jedediah Strong (1798-1831), 
explorer of Far West; first Ameri- 
can trapper to cross Sierras into 
California (1826) ; endured extreme 
hardships; killed by Indians: C-47, 
map U-378 

Smith, Jessie Wlllcox (died 1935) 
artist, born Philadelnhia, Pa.; 
known for pictures of children and 
illustrations for juvenile books. 
Smith, John, Captain (1580-1631), 
American colonial adventurer 
S-200-1, picture S-201 
Chesapeake Bay explored by C-223b 
Jamesto-wn J-293 


xvussia, i8ao-92; While U. S. monument in Richmond. Va. R-153 
O-French u. German ii ; pem. go ; thin, then ; n=French nasal (Jean) : 2 ji=Prenei 


of Lords rejecting Reform Bill of 
1831 to Mrs. Partington trying to 
mop up the Atlantic Ocean ; a 
founder of the Edinburgh Review 
quoted A-226c 

Smith, Theobald (1859-1934), pathol- 
ogist, born Albany, N.Y.; professor 
of comparative pathology. Harvard 
University 1896-1915; director 
department of animal pathology. 
Rockefeller Institute for Medical 
Research 1915—29; Important work 
on Infectious and parasitic diseases 
discovers tick-fever parasite ( 5-147 
Smith, Walter Bedell (born 1895), 
U.S. Army officer and diplomat, 
born Indianapolis, Ind.; chief of 
staff to Dwight D. Eisenhower 
1942-45; ambassador to Russia 
1946-49; director of Central Intel- 
ligence Agency 1950-53; retired 
from Army as 4-star general to 
become undersecretary of state 
1953-54; author of ‘My Three Years 
in Moscow’. 

Sniith, William, English sea captain; 
discovered and named South Shet- 
l^and Islands while rounding the 
Horn on a trading voyage 1819 
Smith, William (1769-1839), English 
geologist; first to identify earth’s 
strata by their fossil content ; made 
first geologic map of England and 
Wales ever published. 

Smith, Willoughby (1828-91), Eng- 
lish telegraphic engineer; devised 
new methods of cable construction 
engaged in manufacture and lavlne 
of cables 

contribution to television T- 54 £i 
Smith, Wilson George (1855-1929) 
composer and teacher of music, born 


nasal (Jean) jah^Prench / {z in azure) ;s=German guttural 
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Elyria, Ohio; taught piano, voice, 
and composition ; music critic on 
Cleveland Press for 26 years; wrote 
music textbooks, piano composi- 
tions, and songs. 

Smith College, at Northampton, Mass. ; 
for women ; founded by Sophia 
Smith (1796-1870); chartered 
1871; opened 1875; arts and sci- 
ences, art, music; graduate study: 
picture M-136 

Smithfield, England, district of Lon- 
don n. of St. Paul’s; in medieval 
times fairs, markets, and execu- 
tions held here; in recent times 
chief central meat market. 
Smith-Hughes Act, U.S. (1917) V-503, 
P-326&, E-257 

Smith-Lever Act, XJ. S. (1914) F-252b 
Smiths Fails, Ontario, Canada, town 
on Rideau River and Canal 40 mi. 
s. of Ottawa; pop. 8441; farm im- 
plements, malleable castings, sashes 
and doors; railroad shops; map 
C_72 

Smithson, James (1765?— 1829), Eng- 
lish scientist, son of first duke of 
Northumberland; founder of Smith- 
sonian Institution; W-32 
Smithso'niaii Institution, Washington, 
D C. W-32 

building, map W-30 
Langley secretary L-97 
Smitli'sonite, zinc ore Z-351, table 
M-176 

Smog, a combination of fog and 
smoke: common in industrial areas. 
Smoke S-201— 2, 0-435 
colloidal nature C-385 
food preservative P-224 
nuisance S-202: control at Pitts- 
burgh P-276 

signals, in warfare C-208 
Smokeless powder, powder which pro- 
duces little or no smoke G-233, 
A-2360 

used for rocket propulsion R-172 
Smoke soreen, picture C-208 
Smoke tree, shrub or small tree 
(Parosela spinosa) of pea family, 
native to deserts of the Southwest. 
Grows 6 ft. to 30 ft. high; spread- 
ing, nearly leafless, spiny branches 
covered with a gray, cottony fuzz; 
blooms in June; flowers purple, in 
short clusters. 

"Smoky City” (Pittsburgh, Pa.) 
P-276 


Smoky Hill River, a fork of the Kan- 
sas; rises in e. Colorado, flows e. 
through Kansas and unites with 
the Big Blue: about 400 mi. long 
ma2)s K-lO-li, C-409 
Smoky Mountains. See in Index Great 
Smoky Mountains 

Smoky quartz, cairngorm, or Scottish 
topaz, a semiprecious stone J-349 
Smolensk (smo-lyenslc') , one of oldest 
Russian cities, on Dnieper River, 
250 mi. s.w. of Moscow; pop. 150,- 
000 ; manufacturing and rail center: 
taken by French (1812). by Ger- 
mans (1941): maps R-267, E-417 
recaptured by Russians W-266 
Smol'Iett, Tobins George (1721-71), 
British novelist called “founder of 
the satirical novel,” born Scotland; 
adopted medical career before de- 
voting life to writing (‘Humphry 
Clinker’, in Thackeray’s judgment 
“most laughable story ever writ- 
ten”; ‘Roderick Random', first Eng- 
lish sea novel) : E-378ci 
Smoot, Reed (1862-1941), political 
figure and Mormon leader, born 
Salt Lake City, Utah; U.S. senator 
1003-33; expert on tariff, taxation, 
and public finance. See also in 
Index Hawley-Smoot Tariff Act 
Smooth turban (Norrisia norristi), 

sheu” color picture S-139b 
Smorgasbord, In Sweden, a table of 


delicacies eaten as appetizers before 
dinner; included are butter, several 
kinds of bread, pickled and smoked 
fish and meats, salads, and pickled 
vegetables: word means "bread and 
butter table.” 

Smorzando. See in Index Music, 
table of musical terms and forms 
Smuggling, illegal importation of 
goods or persons 

American Colonies A-216, U-370: 

writs of assistance opposed by Otis 
0-427-8 

Coast Guard prevents C-S71 
Negroes to Spanish West Indies 
A-190 

opium 0-399 

Smuts, (smuts), Ja.n Christiaan 
(1870-1950), South African soldier 
and statesman S-202, picture S-202 
Smuts, various fungi parasitic upon 
plants R-297-9 

Smyrna (smfir'nq.), Turkey (Turkish 
Izmir), chief seaport of Asia Minor; 
pop. 230,508: S-203, maps T-215, 
A-406 

Greece wins and loses G-193 
Smyrna fig P-64, 65 
Smyth, Btliel Mary, Dame (1858—1944), 
English composer, born London ; 
studied Leipzig and Berlin; took 
prominent part in militant suffrage 
movement, for which she composed 
‘The March of the Women' ; made 
Dame of British Empire because 
of eminence as composer; many 
orchestral, chamber, and choral 
works, and several operas CDer 
Wald’ ; ‘The Wreckers' ; ‘The Boat- 
swain’s Mate’). 

Smyth, Henry De Wolf (born 1898), 
physicist, born Clinton, N. Y. ; at 
Princeton University after 1924, 
professor after 1936; member of 
Atomic Energy Commission 1949- 
54; returned to Princeton 1954 
(with C. W. Ufford, ‘Matter, Mo- 
tion and Electricity') 
atomic power prolert. table A-464 
Snag, in fishing, list P-1187i 
Snail, shelled gastropod mollusk 
S-203-4, M-334, pictures S-203-4 
aquarium A-282, N-66 
eggs, 2>icture E-269 
eye M-334, picture E-461 
fossils, picture P-247 
host for parasite W-302 
pet, picture P-184 

place in “family tree” of animal 
kingdom, picHire A-261 
shell S-203, M-334, S-139a, 2nctures 
S-203-4, color pictures S-139, 140 
Snnith, J(ohn) C(ollis) (1876-1936) 
English novelist: great variety of 
stories from grim, realistic tales to 
light, whimsical comedies (‘Broke 
of Covenden’ ; ‘William Jordan, Jun- 
ior' ; ‘The Sailor’ ; ‘Indian Summer’ ; 
‘But Even So’). 

Snake S-205-9, pictures S-205-8 
antitoxin, or antivenin S-208 
bites, first aid tor S-208 
boa constrictor B-212 
books about H-393 
charmed by music C-372-3 
cobra C-372-3, picture C-372 
copperhead C-475 

crawling mechanism S-206, 209. via- 
turd S-205 
eggs S-209 
evolution of R-llo 
food S-206-7 

^ Hza-rd L-283, picture 

L/>2o4 

harmless species S-208-9 
hibernation H-352, 353, S-209 
moccasin, or cottonmouth M-328 

enemy of M-346, picture 

myth: nine-headed Hydra of Her- 
cules H-342 

poisonous types S-206, 207-8 
poison-spitting species C-373 


price paid for by zoos Z-358-9 
python P-448 

rattlesnakes R-77-8, picture R-78 
scales S-209, H-426 
secretary bird preys upon S-95, pic- 
ture S-95 

skeleton V-464, S-205 
venom S-208 
vipers 1^-476-7 
worship of C-372 
Snakcbird. See iu Index Darter 
Snake ehariners, in India C-372-3 
Snake danee, a ceremonial dance of 
the Hopi Indians in which the 
dancers carry live snakes in their 
hands and mouths, color picture 
1-106 

Snake feeder, name for dragonfly 
D-126 

Snake flies, a group of the order 
Neuroptera, family RaiiMdiidae; 
especially the common raphidiaii 
(Agulla adnixa) which feeds on 
soft-bodied insects found on trees 
in dense forests w. of Continental 
Divide; picture 1-159 
eggs, jdcture E-269 
Snake goddess, Cretan, picUire A-28 
Snake Indians. See i 2 i l 2 idex Shoshone 
Snalce-neeked turtle, or side-necked 
turtle T-222, 224 

Snake River, chief tributary of Colum- 
bia River; rises in Wyoming, s. of 
Yellowstone Park; flows through s. 
Idaho, then n. along w. boundary 
and w. to Columbia in s. Washing- 
ton; length 1038 mi.: 1-13, maps 
W-37. 45, 1-14, 20-1, U-252 
at Jackson Hole, picture N-34 
canyons I-IS, O-408, map 1-14, pic- 
ture 1-23 

irrigation in Idaho 1-14 
Shoshone Palls 1-13-14 
Snake River Gorge, canyon along 
Snake River in southern Idaho ex- 
tending for about 350 miles down- 
stream from American Falls. 
Snakeroot, name given various plants 
which were supposed to cure snake 
bites; black snakeroot or cohosh 
(Cimicifuga racemosa), Seneca 
snakeroot (Poly gala senega), and 
Virginia snakeroot or birthwort 
(Aristolochia serpentaria) are com- 
mon in the U. S.; Canada snakeroot 
(Asarum canadeiise) is the wild 
ginger 

white snakeroot P-339, 2^icture P-339 
Snapdragon, a game C-297 
Snapdragon, herbaceous plants com- 
prising the genus Antirrhinum of 
the figwort family with showy 
white, yellow, pink, or red flowers; 
lower lip of large tubular corolla 
snaps shut if opened; many beauti- 
ful garden varieties have been de- 
rived from Autirr/iinum niajus.’ 
picture P-168, color picUire B-97 
when to plant G-13-14 
Snappers, a number of carnivorous 
fishes (Lutianidae) of warm wa- 
ters ; gray and red snappers are 
considered excellent food. 

Snapping bug, or skipjack, a click 
beetle B-IOG 

Snapping turtle T-222, 223, 224, pic- 
ture T-222 

eggs and young, pictrire T-222 
Snap roll. See in Index Aviation, 
table of terms 

Snare drum D-166, picture M-471 
Snedeoor (snSd’e-her) , George W(ad- 
del) (born 1881), educator and 
statistician, born Memphis, Tenn. ; 
on faculty Iowa State College of 
Agriculture and Mechanic Arts, 
Ames, Iowa, after 1913, professor of 
mathematics 1933—47, professor of 
statistics after 1947; author of 
‘Statistical Methods Applied to 
Experiments in Agriculture and 
Biology’ and ‘Everyday Statistics, 
Pacts and Fallacies’: B-166 
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snfdetpr, Caroline Dale (born 1871), 
writer, born New Harmony, Ind.; 
author of historical novels and 
character stories (‘Downright 
Dencey’; 'The Beckoning Road’; 
'The Spartan’; ‘The White Isle’). 
Sneere, a respiratory reflex charac- 
terized by forcibie, spasmodic, and 
audible expulsion of air through the 
pore and mouth, 'picture H-301 
Sneeze gas C-208 

Bneezeweed. See in Index Helenium 
Sneczeivort, a perennial plant (.Achil- 
lea ptarmica ) ; white flow’ers in 
loose clusters; leaves saw-toothed; 
its dry powdered leaves are used 
as snuff to produce sneezing. 

Sneliaetfa (sne-hct’ii) , mountain in 
Norway; highest point in Dovre 
Field. 7615 ft. 

Snelled fly, in fishing, list F-llSh 
Snellins, or Snell, 'Willebrord (1581— 
1626), Dutch mathematician, born 
Leyden; discovered law of refrac- 
tion of light. 

Snipe, a shore bird S-209 
woodcock related W-188 
Snlperscope 1-149, picture A-385 
Snodgrass, Mr, Augustus, In Charles 
Dickens’ ‘Pickwick Papers’, one of 
the members of the Pickwick Club. 
Snook, or robalo, semitropical species 
of silvery pikelike fish (Centrn- 
pomus iindecimolis), closely related 
to the bass; excellent food fish 
weighing 15 to 20 pounds and rang- 
ing as far north as Texas. 
Snooperscope 1-149, picture W-273 
Snorkel, device used in submarines 

0- 436, pictures S-436, 437 

Snorri Sturluson (sitdr're stor'h.i-sdn) 
Icelandic historian 
and official; author of 'Helmskring- 
of Norwegian kings) and 
collector and editor of Vounger or 
Prose Edda: l-ll 

*”2“* a group of the order 

family CurcuUoniclae ; 
especially the low-tide billbug (Co- 
jenara setiger) which breeds in At- 
T lands: color picture 

1- 164(2, See also in Index Weevil 

tZU (born 1905), 

Kansas City, Mo.; 
travels in Asia. Africa, 
^urope as newspaper correspond- 

1943 : author of 
^sgazine articles and books 
China’; 'Stalin 
Must Have Peace’). 

AntaroUo®''^®! P«c2J(re S-210 
regions A-260 
Arctic regions A-328 
avalanche A-527 
clouds C-359 
colored S-210 

loous In relation to P-143 
turJc-ns G-116-16, pic- 

track£tnu"'£^'^®®'^ W-8I0 
wfnter ‘ N-45 

'W'-l57-60, pictures 

’’F Eskimos 
Peary^ Edwin 

dren written 
Snowball anv 

■Viburnum varieties of 

Bhrub with^ I’Z’ ^ small tree or a 
small White tlZZZs of 

onowberrv 

J'’Ith clustei^d V?®"*’.®* shrubs 

*ng to heath ^ berries belong- 

Suowbiril or niadder families. 

Picfttre’B-lVv*””"’ B-353, 

Snow crXer '^“phT W-132 

In 30 Byrd An f ^®®'s"ed for use 
r^: Antarctic expedition 


French „ 


1939-41 ; named Penguin I ; weight 
37 tons, length 55 ft., width 15 ft.; 
crossed crevasses 15 ft. wide ; speed 
up to 25 mi. an hr,; cost 5150,000. 
Snowden, Philip, viscount of Ickorii- 
shaw (1864—1937), English states- 
man ; self-educated ; overcame 
ill health and lameness to become 
noted lecturer, writer, and leader in 
English Labor party ; became chan- 
cellor of exchequer in Labor govern- 
ment of 1924 and 1929 ; raised to the 
peerage 1931; lord privy seal 1931- 
32. 

Snowdon, mountain in n. Wales 
(3560 ft.) : highest point in Eng- 
land or Wales: maps B-321, 325 
Snowdrop, a small low plant with 
bulbous roots, narrow leaves, and 
scapes bearing single w'hite droop- 
ing flowsrs; there are many culti- 
vated varieties of the genus Ga- 
lanthus, most of which bloom early 
in spring and a few in autumn. 
Snowflea. See in Index Snow scorpion 

fly 

Snow grouse, or ptarmigan G-220, 221, 
pictures G-220, B-177 
show house, or igloo E-394, S-210 
Snow-in-summer. See in Index Ceras- 
tium 

Snow leopard, or ounce, picture L-170 
Snow line S-209— 10 

Suow-oii-fhe-mountain, an annual 
plant (Euphorhia marginata) of 
the spurge family, found in e. 
North America. Leaves shaded 
light green and white; flowers are 
the characteristic pistil and stamen 
flower arrangement of genus Eu- 
phorbia: sometimes called ghost- 
weed; P-339 

Snow soorplon fly, or snowflea. an in- 
sect (B reus brumalis) of the order 
Mecoptera, family Boreidae; this is 
the smallest species of the genus; 
often found in great numbers on the 
surface of snow: picture 1-159 
Snowshoe W-167— 8, picture W-158 
SnowsUoc rabbit, or varying haro 
R-18, 19, picture R-15 
‘Snow 'iVlilte and the Seven Dwarfs’, 
old fairy tale in Grimm brothers’ 
collection, in which Princess Snow- 
White. friend of the Seven Dwarfs, 
is awakened from sleeping death by 
the kiss of the Prince. 

Snowy egret H-351, picture H-350 
Snowy owl 0-431, picture 0-431 
Snub-nosed monkey M-352 
Snuir, pulverized tobacco used for 
inhaling or chewing. 

Snyder, John Wesley (born 1895), 
banker, public official, born Jones- 
boro, Ark.; in office of U.S. 
comptroller of currency 1930-36 ; 
vice-pres. Defense Plant Corp., 
Washington, 1940-44; director war 
mobilization and reconversion 1945- 
46; secretary of treasury 1946-53. 
Snyder, Simon (1759-1819), states- 
man, born Lancaster, Pa.; pitzus 
Moravian and able representative 
of Germans and farmers of Penn- 
sylvania in Constitutional Con- 
vention (1789-90): governor of 
Pennsylvania (1801-17); encour- 
aged education and sought protec- 
tion of common man. 

Snyder, Tex., town 105 mi. w. of Port 
Worth; pop. 12.010; oil fields; cot- 
ton and other creps; beef cattle; oil 
field supplies; map T-90 
Soaking pit furnace, in steelmaking, 
I-244a, picture 1-2440 
Soane (son). Sir Jolin (1753—1837), 
English architect: designed Bank 
of England ; Scane Museum in 
London (antiquarian collections). 
Soap S-211— 14, pictures S-211— 13 
bubbles S-214-16, diagram L-233, 
picture B-30: iridescence L-233: 


U-, gam, go; t/iin.tlien; 7’z=:French nasal ( Jeaz’i) ;s/i= French 


painting by Chardin, color picture 
P-29b 

chemical nature of S-211 
cleansing properties S-211 
colloidal nature of soapsuds C-385 
composition S-211, 213-14 
corn product, diagram C-483 
hard water W-63, W-72 
pioneer life, soapmaking S-211, 213 
sodium and potassium types S-225 
substitutes S-211: agave juice A-56; 

yucca root Y-345 
tomato-seed oil T-147 
Soapbark, or qtiillay tree, evergreen 
tree (Quillaja saponarla) of rose 
family, native to w. South America 
but grown in s. U. S. Grows to 60 
ft.; leaves oval, to 2 in. long, glossy; 
flowers small, white, in clusters. 
Inner bark (quillaia bark) yields 
a soap extract ; exported for use by 
cloth dyers, in beverages, medicine, 
and soaps; C-254, S-211 
Soapberry, a tropical or subtropical 
tree of genus Sapindus, found in 
West Indies and India, also in s. 
Florida; the fruit (soap nut) used 
for washing and in ointments. 

Soap box derby S-214 
Soapflsh, a fish (Rypticus saponace- 
us), so called by reason of its 
smooth, soapy scales; inhabits 
tropical America. 

Soapless soaps S-213— 14 
Soap plants, name given to various 
plants used as soap, their bruised 
stems, bark, roots, leaves, or fruit 
forming a lather in water; includes 
bouncing bet or soapwort, agave, 
star of Bethlehem or soaproot, 
sand lily, and yucca. 

Soapstone, a talc T-8, M-266 
Soapwort. See in Index Bouncing bet; 
Saponaria 

Sobieski (s6l>-ySs'lte) , John (1624— 
96). national hero and king of Po- 
land (John III), elected 1674; 
many military victories over Turks 
stayed decline of Poland, freed 
Hungary, and put an end to the 
Turkish threat: burled at Cracow, 
Poland. 

Sobrero (so-bra'ro) , Ascanio (1812- 
88), Italian chemist; discovered 
nitroglycerin in 1847. 

Soccer, or association football P-230, 
234, E-350 

Soclie (awd-chu') , also Yarkand (yar- 
kdnd'), trade town in Sinkiang 
(Chinese Turkestan), in rich oasis 
and on Yarkand River lOO mi. s.e. 
of Shufu; pop. 57,000; wheat, bar- 
ley, beans; felt, carpets: maps 
C-259, A-406 

Social animals. See in Index Animals, 
subhead community and social life 
Social Commission, United Nations 
V-243 


‘Social Contract, The’, book by Rous- 
seau R-236 

Social Council, Economic and, of 
United Nations. See in Index 
Economic and Social Council 

Social Credit party, Canada C-102, 
A-144 

Social dancing, or ballroom dancing 
D-14m 

Social insects, name applied to in- 
sects that live in communities and 
have differentiated forms or castes 
as queens, workers, drones; includes 
honeybees, bumblebees, papermak- 
mg wasps, ants, termites 
^”257 pictures A-263-5, 

bees B-93-9 
wasps W-49 

Social insurance S-218-18(Z, P-141 


piciure cj-216 
Canada: Saskatchewan S-48. 49 
England S-215-16, 217-18 
Krance F-260, 273, S-215, 216 
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Germany S-216, D-66: Spartacans 
S-330; World War I W-231 
Gompers opposed G-139 
labor parties support L-75 
Marx M-105, S-216, C-426-6 
Mexico M-200, 201, 202, 203, 207, 208 
More’s ‘Utopia’ M-391— 2 
Turkey T-219 
United States S-216-17 

Socialist Ijabor party. United States 
S-217 

Socialist party. United States L-75, 
S-217 

Socialized medicine S-218a 


Social legrislation 
arbitration, industrial A-295 
Denmark I)-70 
employers’ liability E-341 
England E-365, 369c, e, 370, 372: 

Lloyd George’s measures L-285-6 
Finland P-71 
Hull House influence A-18 
labor laws L-72-3 
Mexico M-203 
New Zealand N-228a 
North Dakota N-291 
pensions P-141 
social security S-218-18a 
United States R-209, 205 
Wisconsin W-175 

workmen’s compensation E-341, 
S-218: insurance 1-169 
Social maturity M-1427i: 

Social iisyclioiogy P-4275 
Social sciences S-221 
anthropology A-264 
archaeology A-279-302, pictures 
A-298-301 

economics E-222— 30, diaffravis E-223, 
225, 227, Reference-Outlines E-229- 
30, H-380-2 

education E-238— 64, pictures E-238— 
62, Reference-Outline E-263-4 
ethics B-400, P-203 
history H-359-82, W-209-14, charts 
H-361-74, Reference-Outlines 
H-375-82, W-212-14 
law L-139-40 
philosophy P-203-4 
political science P-360—2, Reference- 
Outline P-361-2 

psychology P-426-9, Reference-Out- 
line P-429 

sociology S-220-4, Reference-Out- 
lines S-222-3, A-218-23, H-380-2 
subject matter selected for social 
studies S-219 

Social security S-218-18a. See also in 
Index Social insurance; Social legis- 
lation 


Social Security Act, U. S. R-209, 210, 
S-218 

Social Security Administration, U. S. 
U-367 

So'cial Security Board (SSB), U. S. 

R-205, S-218-18n, U-367 
Social service, Reference-Outline S-223 
Americanization A-217 
American Legion activities A-223 
Athens under Pericles P-149 
Boy Scout activities B-273-8, picture 


B-277 

Camp Fire Girls C-54-5, picture C-56 
child welfare. See Index in \tol. C 
city problems C-323-323a 
foundations and charities F-248-51, 
pictures F-249-51 
Girl Scout activities G-114 
labor movement L-70C-2, 74-5 
Ijeague of Nations’ work L-142 
leisure-time activity L-160 
medieval church C-302 
poor relief P-368—9 
public health. See Index In Vol. P 
Quakers Q-2 „ „„ „ 

Red Cro.ss R-87-8, pictures R-87-8 
relief measures. See Index in Vol. R 
Rockefeller agencies R-170 
Salvation Army S-33 
settlement activities S-218a, A-18, 
picture S-218a 

social worker S-221, F-250, 251 


Y.M.C.A. T-342 
Y.W.C.A. Y-343 

Social settlements S-218 ce, picture 
S-218a 

Hull House, Chicago A-17-18, P-86a 
Toynbee Hall, London, England 
A-17, S-218a 

Social studies S-2185— 19, pictures 
S-2185-19 
definition S-218d 
objectives S-218(i-19 
Social War, in Rome (90—88 B.C.) 
R-186 

Social wasps W-49 
Social worker S-221, F-250, 251 
Societies. See in Index Clubs 
Societies, patriotic, U.S. P-98 
Societies, piaiit-animnl E-218, 220, 222, 
P-168 


Society 

sociology the science of S-220 
Society for Prevention of Cruelty to 
Animals. See in Index Cruelty to 
Animals, Society for Prevention of 
Society for Prevention of Cruelty to 
Children H-443 

Society for Psychieal Research S-352 
Society Islands. French lies de la 
Socifite (cV de la sd-syd-td’), island 
group in w. part of French Settle- 
ments in Oceania, s Pacific; ever 
650 sq. mi.; pop. 41,798; the larger 
islands volcanic, mountainous 
(highest peak Mt. Orohena, 7339 
ft., on Tahiti); many coral barrier 
reefs in area; ph-'sphate, coi>ra; 
cap. Papeete: map P-17 
Society of Forty and Riglit A-223 
Society of Jesus. See in Index Jesuits 
Society of Mayflower Descendants 
M-146 


Society of the Cincinnati C-309, P-98 
Sociology, study of human society 
S-220— 4, Reference-Outlines S-222— 
3, H-380— 2, A-218— 23. See also in 
Index Man; and chief subjects 
below by name 
anarchism C-427 
applied S-221 
bibliography S-223-4 
charities F-248-51, lectures P-249 
cities C-323-4, pictures C-323-3235 
clothing C-353— 7, G-22— 5, pictures 
C-353— 6/, G-22— 5, Reference-Out- 
line C-357 
collectivism C-427 

communication C-421-5, pictures 
0-421-4.(7, Reference-Outline 
C-424/1-5 


Communism C-426— 7 
eugenics E-413 

family F-16-20, pictures P-16-19 
Fascism F-43-4 

food F-210— 15, maps F-213-14, pic- 
tures P-210-12, 215-16 
foundations and charities P-248-51, 
pictures P-249-51 
government G-144-6 
guild socialism C-427 
heredity B-151 
history S-221-2 


immigration problems 1-46-8 
labor L-69-75, pictures L-69-70d, 
73-4: child labor C-249; employers’ 
liability E-341; parties L-75 
leisure L-158-61 
machinery and 
M-13, 14 


mass production 


magic M-33— 6, pictures M-34— 6 
marriage M-lOO— 15, pictures M-lOO— 
la 


modern life, problems U-386-7 
^*P?249-6r‘®® P-248-51, jHctures 

P-357-60, pictures 
P-357-9, table P-360 
population P-370-4, graphs P-371-3 
map P-371 ’ 

prisons and punishments F-ilid-le 
picture P-415 ’ 

relation to other sciences S-221 


shelter S-142-6, pictures S-142-5 
slavery and serfdom S-194-8, pic- 
tures S-195 

Socialism S-215-18, picture S-216 
social psychology P-4275 
social sett'ements S-218a, A-17-18, 
picture S-218a 
social studies include S-218o 
syndicalism C-427 
temperance movement and prohibi- 
tion T-66, P-416-17 
women’s rights W-183-5 
Sock, a form of stocking or shoe S-397 
Sockeye salmon, blucb.aek salmon, or 
red salmon S-28 

Socorro (sd-fcdj-’d), N. M., town on 
Rio Grande, about 80 mi. s. of Albu- 
querque; pop. 4334; New Mexico 
Institute of Mining and Technology; 
maps N-179, U-262 
Socotra, or Sokotra (so-ko’tra) , Aden 
Protectorate, an island under Brit- 
ish control off e. coast of Africa at 
entrance to Gulf of Aden; 1382 sq. 
mi.; pop. 5000; dates, gums, live- 
stock, butter; maps A-285, A-407 
Socrates (s6Jc'ra-tes) , (470?-399 

B.C.), Greek philosopher S-224-5, 
picture S-225 

Aristophanes ridicules D-lSl 
method of teaching C-458 
Plato influenced by P-315 
Xenophon’s ‘Memorabilia’ X-327 
Soda, name for various compounds of 
sodium, particularly sodium car- 
bonate S-225-6. See also in Index 
Caustic soda; Sodium; and topics 
beginning with Soda 
ash, crude sodium carbonate S-225: 

glassmaking G-120 
baking B-18, 19, S-225, 226 
carbonate: glassmaking G-122 
glassmaking G-120: Phoenicians 
G-12S 

manufacturing processes S-226: pa- 
per P-67, 685; Solvay process 

S-226 

Soda cracker B-298 
Soda lime, in gas masks C-208 
Soda lye, water solution of sodium 
hydroxide. See in Index Caustic 
soda 

Soda niter, sodium nitrate M-265 
Soda pulp, in papermaking P-67, 685 
Soda water, carbonated water, or 
seltzer water W-64 
Soddy, Frederick (born 1877), Eng- 
lish chemist, born Eastbourne, Sus- 
sex; professor inorganic and physi- 
cal chemistry at Oxford University 
1919-36; with Lord Rutherford he 
explained nature of radioactive 
elements ; advanced theory of iso- 
topes; 1921 Nobel prize in chemis- 
try. 

Soderblom isftd'er-hlum) ^ Nathan 
(Lars Olof Jonathan) (1866—1931), 
Swedish religious leader; arch- 
bishop of Uppsala; professor Upp- 
sala University; leader in universal 
Christian Conference on Life and 
Work, Stockholm, 1925; awarded 
Nobel prize for peace 1930. 

Sod house P-268, picture S-144c 
So'dium, a soft, silver-white metallic 
element of the alkali group 
S-225-6, tables P-161, C-211, 214 
alkali nature A-168 
benzoate, a preservative A-266 
bicarbonate (baking soda or salera- 
tus) A-10, S-225, T-20: baking 
powder B-18-19; fire extinguishers 
P-91 

borate (borax) B-262 
bromide, antidote for strychnine 
P-341 

carbonate (soda) A-10, S-226, 226: 
alkaline reaction A-10; gla.'smak- 
Ing G-120; production S-226; 
Searlcs Lake deposit M-265 
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chloride (common salt) S-225, 
8-29-31, pictures S-30-1. See also 
in Index Salt, or sodium chloride 
cyanide, in gold extraction C-532 
dinitro-orthocresylate "W-sa 
discovery D-23 

disiiicate (water glass) S-226 
earth’s crust, percentage in, diagram 
C-215 

electrochemical activity E-315, C-215, 
diagram 1-205 

electrolytic production S-22G 
electronic structure, diagrams A-458, 
C-213 

fireworks colored by P-93 
fluoride M-265, 'W-lSOcI; tooth de- 
cay, helps resist T-35 
fluoroacetate R-77 
food requirements S-29 
hydroxide S-225. See also in Index 
Caustic soda 
hypoEUlfite S-226 
ion 1-206, table C-216 
ionized from compounds in solutions, 
diagram E-301 
lamp S-226 

nitrate (Chile saltpeter) S-32, 
D-731), M-265; as fertilizer P-55, 
N-241; preparation, picture G-253 
permanganate (disinfectant) M-77 
photosensitivity P-210, 210a 
pota.ssium tartrate (Rochelle salt) 
T-20 

protoplasm contains B-145 
silicate M-266 

spectrum analysis S-331, diagram 
S-332 

sulfate A-10, S-31; chemical for- 
mula and formation S-29; glass- 
making G-120; Le Blanc soda pro- 
cess yields S-226; m’neral form 
M-265; papermaking P-67 
thiosulfate of ("hypo") S-448, 
P-221 


tungstate T-20 6: fireproofing P-92 
Boiliiim vapor lamp S'226 
Sod'om, apple of, various prickly weeds 
of nightshade fa->iily N-237 
Sodoma, II (el so'do-md) , name given 
to Giovanni Antonio Eazzi (1477- 
1549), Italian painter of reli- 
gious and historical subjects; fine 
portrayal of emotion; works at 
Siena, Florence, Pisa, and Rome. 
Sodom and Gomorrah, in Biblical 
geography, cities in Palestine de- 
stroyed for wickedness A-4 
story of Lot's wife A-4 
Sod-rooted buildings, Norway N-302, 
picture N-303 

Soekarno (born 1901), Indonesian 
nationalist, born Java; collaborated 
with Japan, World War II: named 
president of Indonesian Republic 
1945; president of Indonesia since 
1946. 

Soenda (son’da) Islands, or Snnda 
(sun'dg) Islands, group in Indo- 
nesia extending from Malay Pen- 
msula to the Moluccas ; include 
Java, Borneo, Celebes, 
and adjacent smaller Islands: map 
A-407 


Soenda Strait, or Snnda Strait, be 
l^^ori Sumatra and Java, map< 
E-202, A-407 

Soernbaja, also Surabaja (sur -a-bd’ 
Vd), one of chief ports and tradin; 
centers of Java; naval and militar; 
uase for Indonesia; pop. 800,000 
modern harbor; center of suga 
industry: maps A-407, E-202 
'oerakarta, or Surakarta (sur-g-Jedr’ 
capital of nativ 
state of Soerakarta, central Java 
native sultanate; pop 
l,o?ik tobacco 

Sopst E-202, A-40 

o? f^fi-many, city 25 mi. e 

f nw? ! important Hans; 

municipal laws 
cities model for other fre 


Sofa, a piece of furniture, pictures 
1-176, 184 

Sofar (Sound Fixing and Ranging), 
means used by ships and airplanes 
in distress at sea to show position; 
bomb dropped to explode under 
water; two or more shore stations 
pick up its S'und waves, which may 
'travel 2000 miles, and plot lines of 
direction on maps; intersection of 
lines shows position of explosion. 
Sofia (so-fe'g), or .Sofiya, capital of 
Bulgaria; pop. 434.888; ancient Ro- 
man Serdica: S-226, maps B-23, 
E-417 

mosque, picture B-349 
Softball, a form of baseball B-72, pic- 
ture B-72 

Soft coal. See in Index Bituminous 
coal 

Soft corn, or flour corn C-485 
Soft drinks, nonalcoholic beverages 
P-301, W-64 

So t ma >!e. See in Index Silver maple 
Soft-shell clam, or long-neck clam 
C-338, 339, picture C-338 
Soft-shelled crab C-505 
Soft-siielled turtle, fresh-water tur- 
tle T-222, 224, picture T-223 
Soft-shoe dancing I)-14— 14a, E-141 
Soft soap S-211, 213 
Soft wheat W-115 

Softwood W-186, P-239b, table 

W-1866 


Sognefjord (sdg'nd-fgdrd), Norway, 
long, deep, narrow inlet of s.w. 
coast: maps N-301, E-424 
So'Iio, quarter in London L-305 
square, map L-300— 1 
‘Sohrab (sd-rdb') and Rustum’ (rus’- 
tiim ) , a narrative poem by Matthew 
Arnold. Rustum. Persian warrior, 
unaware of the identity of Sohrab, 
his son, slays him in battle and 
suffers remorse the remainder of 
his life. 

Soil S-226-31, map S-230, pictures 
S-227-9, 231, Reference-Outline 

A-71. See also in Index Land use, 
and chief topics below by name 
acidity corrected S-231, L-244, G-13 
alkaline .S-229: trees adapted to 
D-20, A-66 
alluvial E-181, S-227 
bacteria: as soilmakers B-13, 

S-228-9; in soil B-12 
clay S-231, C-340 
climate affects S-229— 31, U-292 
conservation C-452e— /, E-216, 221, 
picture E-217: forests F-236, pic- 
tures C-452b; grasses G-167; 
shelterbelt F-241 

deficiency causes plant diseases 
P-305 

deserts D-73a, S-231, map S-230 
drought injuries D-154 
earthworm aids fertility E-197 
elements needed by plants S-228-9, 
F-55 




erosion, effect and control 

A-69, D-154, F-146, P-236, G-167, 
chart C-452c, map C-452c, pictures 
C-4526, <7, d, U-317: quack grass, 
picture Q-1 
fertilizers F-55, G-13 
flood damage and control F-14B 
formation S-227-9, W-60 
gardens, preparing soil G-13 
glacial G-116, 1-4-5, 7 
grasses, work of G-167, 169 
grasslands G-169 
humus C-452b, S-228 
irrigation and reclamation 1-249-53 
land use dependent upon L-95-6 
lawns, preparation for G-15 
loam S-228, 231 

loess S-22'7, picture S-228: China 
C-259, 260, picture G-258; origin 
M-266; wind erosion D-154 
moisture preserved C-119, S-317_18 
nitrogen, how obtained N-240-1 

A S-228-9, pictures 

C-obO, A-151 
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phosphorus needed S-229 
plants as soil makers: ferns F-53; 
lichens L-220, S-229; mosses 

M-406, S-229; trees T-179 
red E-18S 

residual formation S-227 
sandy S-231 

seleniferous soil C-147, P-338 
silicon compounds S-179 
types in U.S. S-229, 231, map S-230 
volcanic ash and lava S-227, V-518: 
Central America C-172; Idaho 
1-14; Java J-325; n.w. United 
States U-300-1 

winds, work of W-150, D-154 
Soil cement C-431b 

Soil Conservation and Domestic Al- 
lotment Act, U. S. R-208, A-68 
Soil Conservation Service, U. S. U-365, 
C-452e 

shelterbelt program F-241 
Soilless gardening P-307—9 
Soissons (swd-soh') , historic town in 
n. France, 55 mi. n.e. of Paris on 
Aisne River; pop. 17,130; 13th- 

century cathedral, damaged in 
World War I, later rebuilt; map 
B-425 

Soissons, battle of (A.D. 486), In 

which Clovis defeated the Romans 
under Syagrius and extended Frank 
dominion over n. Gaul. 


Sokol (so’kol), a Slavic gymnastic 
society; first in Prague, 1862; wide- 
spread in Czechoslovakia and 
Poland and also in .Slavic settle- 
ments in United States. 

Sokotra Island, Aden Protectoi’ate. 

See in Index Socotra 
Sol (sol or sol), in chemistry C-385 
Sol (so!), monetary unit of Peru, 
historical value about 49 cents. 
Soianneeae. See in Index Nightshade 
family 

Solan goose. See in Index Gannet 
Sola'll urn, a genus of plants of night- 
shade family N-237, P-391 
So'lar climate C-349 
Solar constant C-351 
Solar corona E-210 
Solar house H-326, picture H-321 
Solar month M-380 
Solar plex'us, one of centers of “sym- 
pathetic” nervous system P-245 
Solar power P-403 

Solar prominences S-452, picture S-453 
Solar spectrum S-331— 2, diagrams 
S-331-2 

Solar system S-450-3, pictures S-451— 3. 
See also in Index Astronomy 
asteroids A-426 

earth E-172-95, pictures E-172-94 
ecliptic, diagrams A-441: passes 
through zodiac A-435, diagram 
A-434 

gravitation G-170-3, pictures G-171-2 
meteors and meteorites M-180-2, pic- 
tures M-180-2 

moon M-382-9, pictures M-382-3, 
385-8 


origin, theories concerning P-285, 
E-177-8 

.place in universe S-371 
planets P-281—5, pictures P-281—5, 
table P-283 

sun S-450-3, pictures S-451-3 
Solar time T-135 
month M-380 

year E-175, T-334, diagram E-175 
Solder (sod'er), composition of A-173 
silver used S-188 

Soldier. See in Index Army; United 
States Army 

"Soldier,” in brick masonrv B-304 

Chicago C-233, map 
C-231b, picture C-235 
Soldiers’ bonus C-467, H-423-4, P-140 
Soldier’s Medal. U.S. D-38 
Sole, a flatfish F-140 
Sole, of shoe, manufacture S-1G4, pic- 
tures S-165 ■' 

Soleiihofen, or So lnhofen (zoln’ho- 
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/cm), village of Bavaria, Germany, 
40 mi. s. of Nuremberg. 

Solenoid, a magnetic coil E-303 
“Sol-fa,” singing M-468 
Solferino isol-fd-re'no) , Italy, village 
20 mi. n.w. of Mantua 
battle (1859) 1-273, R-87 
Solicitor general, in United States De- 
partment of Justice, assistant to 
the attorney general U-362 
Solid, in physics M-142a^ picture 
M-142a 

crystalline and amorphous M-142/ 
properties of M-142b-o 
sound transmitted by S-237, graph 
S-238 

sublimation of M-142a 
Solid geometry, geometry of three 
dimensions. 

Solid gravity dam D-10, diagram D-8, 
pii ture D-8 
SolidiOcation M-142& 

Solid measure, or cubic measure 
M-151-2, diagrams M-151-2, table 
W-87 

Solid solution S-234 
Sollngen iso'Ung-en) , Germany, man- 
ufacturing city on Wupper River e. 
of Dusseldorf; pop. 147,845; steel 
manufactures: map, inset G-88 
Solis (s6-Ies'), Juan Dlai de (1470?- 
1516), Spanish navigator; discov- 
ered Plata River (1515) and Uru- 
guay (1516) : A-337 
Solitaire isOl-l-ter’) , in zoology, an 
extinct bird related to dodo D-109 
Solitary bees B-93, 99—100 
Solitary wasps "W-IO-SS, pictures 
■W-63, color picture W-51 
Solnhofen, Bavaria. See in Index 
Solenhofen 

Solo. Java. See in Index Soeralcarta 
Solold, Guatemala, highland Indian 
market center on ridge above Lake 
Atitldn; pop. 3308: G-222a, picture 
G-222 

Sol'omon, king of Israel (about 960 
B.o.) S-232, picture S-232 
Ethiopians claim descent from E-401 
meaning of name N-2a 
Solomon, Haym. See in Index Salo- 
mon, Haym 

Solomon, Song of. See in Index Song 
of Solomon 

Solomon, Temple of S-232, J-336— 6 
Phoenician workmen P-205 
Solomon Islands, long double chain of 
volcanic islands in Pacific e. of 
New Guinea and 1000 mi. n.e. of 
Australia; mountains and jungles; 
15,000 sq. mi.; pop. 160,000 (Brit- 
ish protectorate, 94,965; New 
Guinea portion of Solomons, about 
65,000). Bougainville, in n.w., larg- 
est island (3880 sq. mi.; pop. 44,- 
143) ; Tulagi Island (2 mi. long), 
in s.e., one of best naval base sites 
in Pacific, protected by Florida 
Island on n. and by cuter ring 
of larger islands, Guadalcanal, 
Santa Isabel, Malaita, and San 
Cristobal. Until World War I, 
Solomon Islands divided between 
Great Britain and Germany; Ger- 
man portion (the n.w. islands) 
assigned to Australia 1920 as part 
of Territory of New Guinea: N-143, 
map P-16 

World War II W-262, 263, 287 
“Solomon of England,” Henry VII 
H-337 

Solomon River, Kansas, tributary of 
the Smoky Hill River; 120 mi. 
long (excluding its torks) : maps 
K-4. 10-11 

Solomon’s-seal, perennial herb of the 
genus Polygonatum of the lily fam- 
ily, having bell-shaped greenish- 
white flowers hanging from the leaf 
axils; name suggested by the seal- 
like scars left where old stems have 
fallen off the creeping and knotted 


rootstock. False Solomon’s-seal, 
which belongs to another genus 
(Smilacina), is similar, but has 
flowers in a cluster at the end of 
the stem 

false, color picture F-170 
great, color picture F-170 
Solon (sd’Zdre) (about 638-558 B.c,), 
Athenian reformer, lawgiver, and 
poet S-233, picture S-233 
Croesus and C-515 
law tablets displayed B-231 
Solstice (sdl'stis), time when sun is 
nearest either pole E-390, A-433, 
diagrams A-327, A-432-3, 436, 

441, 439 

pagan festivals C-299, S-402 
Solubility, in chemistry S-234 
Solum, soil S-229 
Solute, in solutions S-234 
Solu’tion, in chemistry S-233— 6, dia- 
grams S-234 
colloidal solution C-386 
crystallization C-S25 
dissociation A-10, E-315 
electrochemical reactions E-316, 
E-301-2 

hydrogen-ion concentration A-10, 
H-460 

minerals, soluble M-266 
molar S-234-5 
neutral A-10 
normal S-234-6 

Solution, of rocks, by weathering 
E-185 

Solutreans, or Solutrians Iso-hVtri- 
dnz), people of the late Stone Age, 
named after the Solutre Cave in 
the department of Saone-et-Loire, 
France, where characteristic re- 
mains were found. 

Solvay (s6l-vcV), Ernest (1838-1922), 
Belgian industrial chemist, called 
“Belgian Carnegie” for his philan- 
thropies; inventor of ammonia, or 
Solvay, process of making .soda; 
paid huge indemnity to save Brus- 
sels from destruction by Germans. 
Solvay process, of soda manufacture 
S-226 

Solvency, in accounting B-229 
Solvent, in solutions S-234 
alcohol A-145 

SoTuay Firtli, inlet of Irish Sea, be- 
tween England and Scotland, maps 
B-321, B-324-5 

Solway Moss, district of Cumberland, 
England; scene of defeat of Scots 
by English (1542). 

Sol'yman, or Suleiman I, tile Mag- 
nificent (1494?— 1566), greatest of 
the Ottoman sultans; T-220-220a. 
plrture T-220 

conquest of Hungary T-220 
Somali (.so-ma'le) , one of an African 
Cushitie people; tall and dark; 
features well formed . A-39 
Somn’liland, easternmost proiection 
of Africa between Gulf of Aden and 
Indian Ocean; comprises French 
Somaliland. British Somaliland 
(Somaliland Protectorate), Italian 
Somaliland (an Italian trustee- 
ship), and se. Ethiopia: majis 
A-46, E-402. See also in ludea: 
British Somaliland; French Somali- 
land ; Italian Somaliland 
Somaliland Protectorate, Africa See 
in Index British Somaliland 
Somat'ic cells, the cells forming the 
body.^lidistinguished from germ 

Sombrero isom-brei-'d), islet of Brit- 
ish West Indies, in St. Kitts-Nevis 
presidency. Leeward Islands, map 

Vv-Hbfl ^ 


Sombrero (s6m~hrd*rd} , a hat C-15 
Somers, Sir George (1554-1611), Bnr 
lish navigator: landed first settler 
in Bermuda: B-132 
Som'erset, Edward Seymour, duke t 
(1506?-52), uncle of Edward % 


and Protector of England in early 
part of Edward’s reign; Important 
leader in English Reformation. 
Som’erset, county in s.w. England; 
1620 sq. mi.; pop. 551,188; mop 
E-347 

Somerset Case S-197 
Somerset Island, large island of Cana- 
dian Arctic directly n. of Boothia; 
about 10,000 sq. ml.: map C-68 
Somerset Nile, or Victoria Nile, section 
of Nile River in Africa N-238 
Somers Islands, another name for Ber- 
mudas B-132 

Somervell, Brehon Burke (1892—1955), 
U.S. Army officer, born Little Rock, 
Ark. : expert in army procurement 
and construction and former WPA 
administrator; commander of U.S. 
Army Service Forces 1942-46: pic- 
ture W-271 

Somerville, Mass., city about 5 mi. 
n.w. of Boston; pop. 102,351: S-235, 
map. Inset M-132 

Somerville, N.J., borough 26 mi. s.w. 
of Newark; pop. 11,571; chemical, 
pharmaceutical, asbestos products; 
electric fans and motors; foundries: 
map N-164 

Somme (sdm) River, in n. France 
S-235— 6, F-262, maps F-259, B-425 
World War I and World War II 
S-235-6, T-11, W-225, 228 
Som'nus, in Roman mythology, god of 
sleep ; corresponds to Greek Hypnos. 
Sonar, supersonic device S-438 
Sonata (so-na’tq), a musical compo- 
sition of three or four individual 
movements so related as to form a 
unified whole: M-461, 462, P-251 
Beethoven develops B-103 
Sonata form. See in Index Music, 
table of musical terms and forms 
Sonatina. See in Index Music, table 
of musical terms and forms 
Sonderbund ((jlerman for “separate 
league”), a league of the seven 
Roman Catholic cantons of Swit- 
zerland (Lucerne, Fribourg, Valais, 
Uri, Schwyz, Unterwalden, Zug), 
formed 1845 for purpose of obtain- 
ing supremacy in Swiss Confedera- 
tion ; declared dissolved by federal 
diet of Switzerland July 1847, de- 
feated by armed force Nov. 1847. 
‘Song of Roland’ ( ‘Chanson de Roland' ) 
R-178, S-415, 422 

Song of Solomon, book of Old Testa- 
ment, called also Song of Songs 
and Canticles; authorship ascribed 
to Solomon. 

Songs 

American Indian 1-96 
ballads F-193-4, 195, 204 
birds’ B-171 
folk F-193-5, 197-200 
Foster F-248 
Grieg G-216 

list of song books M-467-8, H-400 
national N-40-3, pictures N-40, 42-3 
poetry related to P-333 
Schubert S-58— 9 
work song P-197-8, 198-9 
‘Songs of Innocence’, by William Blake 
L-272 

quoted E-379 

Song sparrow S-328, color picture 
B-184 

egg, color picture E-268a 
Song thrush, or mavis T-126 
Sonic depth Under 0-336, N-74 
Sonneck, Oscar George Theodore 
(1873-1928), musicologist and li- 
brarian, born Jersey City, N. J-! 
under his direction (1902-17) music 
section of Library of Congress be- 
came one of world’s greatest; editor. 
Musical Quarterly. 

Son'net, poem of 14 lines P-336 
Gilder’s sonnet on P-336 
Petrarch’s, or Italian R-103, P-33B 
Shakespeare’s P-336, S-122 
‘Sonnets from the Rortuguese’, by 
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Elizabeth Barrett Browning B-331, 
E-380a 

Soniiino (.son-ne'nd) , Sidney, Baron 
(1847-1022), Italian statesman and 
financier; foreign minister during 
■World War I. 

“Son of Heaven.” See in Index Jimmu 
Tenno , 

Sonoma. Calif., village 35 mi. n. of 
San Francisco; pop. 2015; Sonoma 
mission; mav C-34 
“Bear Flag Republic” Cl-47 
Sonora (86~n6’rd), Mexico, state on 
Gull of California bordering Ari- 
zona; 70,477 sq. ml.; pop. 507,853; 
cap. Hermosillo (pop. 43,522) ; map 
M-104 

ejidos M-200 
missions S-308 

Sonoran Desert, Mexico M-190, D-73, 
map D-730 

Sonora Kiver. Mexico, flows 300 mi. to 
Gulf of California; maps M-189, 
194 

Sons of liiberty, name given to the 
societies which sprang up in the 
various American Colonies in op- 
position to the Stamp Tax, and 
later promoted separation from 
England; died out after Revolution 
Golden Hill, battle of N-214 
Stamp Act opposed by S-367: in New 
York N-226 

Sons of the American I,cgion A-223 
Sons of the American Revolution P-98 
Sons of the Revolution P-98 
Sons of Union I'eterans, organization 
of descendants of Union soldiers in 
American Civil War. 

“Soo” S-49. See also in Index Sault 
Sainte Marie Canals 
Soochow', or Suchow, China, silk- 
manufacturing city on (Grand Canal 
55 mi. w. of .Shanghai; founded 500 
B.o.; pop. 339,517; almost destroyed 
by Talpings (1860) : maps C-259, 
A-406 

Sooner State, popular name for Okla- 
homa. 

Soong, or Sung, name of famous 
Chinese family; T. V. Soong (born 
1894) set up budget for China; for- 
eign minister 1941-45; became act- 
ing premier Dec. 1944 and was pre- 
mier May 1945-Peb. 1947. His three 
sisters (educated in U.S.) have won 
prominence in Chinese political and 
social life; Ai-ling (born 1888), wife 
of H. H. Kung, one of China’s finan- 
cial and political leaders; Cli’ing- 
ling (born 1890), widow of Sun 
iat-sen; and Mei-ling (born 1897), 
■wife of Chiang Kai-shek; C-228-9. 
oee also in Index Chiang, Mei-ling 
boong; Sun, Ch’ing-ling Soong 
boot S-201 

industrial uses C-120 
Soothsayer M-36 

a mantis M-81, pictures 
M-81, N-53 


music, the highest female voice 
highest range of, diagram M-468b 
Soranzo (so-rant'so) Palace, ■Venice, 
built in 15th century for Soranzo 
family, patrons of literature, in 
sts'le of Doge's Palace; restored 
19th century. 

So'ra rail, a wading bird R-57 
Sorbonne (sor-bon'), college of Uni- 
versity of Paris, seat of faculties of 
letters and sciences since 1808; 
founded by Robert de Sorbon 1257; 
U-404, map P-83a 

Sorcery M-33— 6, W-179-80, pictures 
M-34-6. See also in Index Magic 
‘Sordel'Io’, poem by Robert Browning 
B-331 

Sore'dia, of lichens L-220 
Sore!', Agnes (1422?— 50), favorite Of 
King Charles VII of France; once 
reputed to have exercised power- 
ful influence on French history, but 
now remembered chiefly for beauty 
and charm. 

Sorel, Albert (1842-1906), French 
historian, born Prance: member of 
French Academy (‘L’Europe et la 
Revolution frangaise’; ‘Montes- 
quieu’; ‘Madame de Stael’). 

Sorel, Quebec, Canada, port on St. 
Lawrence and Richelieu rivers 45 
mi. n.e. of Montreal; pop. 14,961; 
ships, wines, clothing, agricultural 
implements, foundry products; 
maps C-72, inset C-69 
ilmenite smelter Q-7 
Sorghum (sor’giim) S-236, picture 
S-236 

harvesting, picture K-15 
kafir K-1 

kaoliang M-73-4, picture M-74 
pioneers use P-264 
Sorgo, or sweet sorghum S-236 
Sorokin (so'ro-ljtu), Pitlrim Aleksan- 
drovich (born 1889), American pro- 
fessor, born Russia; professor so- 
ciology at University of Minnesota 
1924-30, at Harvard 1930-55; 
author many books on socioiogy 
and of ‘Leaves from a Russian 
Diary’. 

Sorolla y Bastida (.so-roVyd S baste'- 
dd), Joaquin (1863-1923), Spanish 
impressionist painter: excelled in 
marine comnositions involving bril- 
iiant suniight effects. 

Soror'ities, college U-402, For list, 
see in Index Fraternities and so- 
rorities 

Soro'sis, women’s club W-183 
Sorrel, lieartwing, herb of genus 
Remus, color picture F-179 
Sorrel, wood, or ladies’ sorrel, herb 
of the genus Oxalis, picture S-133 
explosive seed pods S-96 
Sorrel tree. See in Index Sourwood 
Sorrento isor-ren'to) , ancient Sur- 
rentum, Itaiian resort on Bay of 
Naples; pop. 7031; famous for 
wine : birthpiace of Tasso : map 


Sooty tern, bird G-231 
Sophia iso-fi'a) (1630-1714), elec- 
tre.ss of Hanover, granddaughter 

nf o'”®® ^ England and mother 
of George I ; G-66 

oopliia, Bulgaria. See in Index Sofia 
bophia Dorothea (1666-1726), wife of 
Snnuw®®/ ?f England G-66 
ere "if u group of teach- 

iou,, rhetoric and practical philos- 
. ancient Greece (4th and 
B.c. ), of whom the 
demoiii”'”'’® Protagoras 

""t of ideas G-145 
Jiocrates and S-224 

Triiw (so/'d-kles) (496-406 B.C.), 
<Jramatist G-210, D-130 

Oertln®.”"! T-113 
0-345 

-opliotnore C-383 

^rano isb- prg’nd or so-prdn’d) , in 
«=:French 


E-425 

Sorrows, Way of (Via Dolorosa) J-336, 
picture J-338 

Sortie. See in Index Aviation, table 
of terms 

Soriis (sd'riis), plural sori, in ferns, 
one of the spore cases appearing as 
dots on the underside of fertile 
fronds or along the outer edges; 
P-53, pictures F-52, 53 
SOS, wireless distress signal used at 
sea; adopted by International 
Radio-telegraphic Convention in 
1912; the letters have no verbal 
significance, but are used because 
easily transmitted 
Florida sinks Republic R-43 
SOS (Services of Supply), U.S. See 
in Index Services of Supply 
Sosigenes (sosig’e-nez) {1st century 
B.C.), Greek mathematician and 


«, German it ; gem, go ; t7iin, then ; n=: French nasal (Jean) ; «h=Prench 


astronomer 
calendar reform C-22 
Sosnowiec (sos-nov'yets) , Poland, city 
in Upper Silesian coal field, 40 mi. 
n.w. of Cracow; pop. 95,147; tex- 
tile center: map E-416— 17 
Sostenuto. See in Index Music, table 
of musical terms and forms 
Sothern isuth'ern), Edward Askew 
(1826-81), English actor; made 
part of ‘Lord Dundreary’ famous; 
father of E. H. Sothern. 

Sothel-n, Edward Hugh (1859—1933), 
actor, born New Orleans, La.; in 
early years played romantic parts 
(‘If I Were King’; ‘The Three 
Musketeers’) ; later one of foremost 
Shakespearean actors (as Hamlet, 
Macbeth, Shylock, Petruchio) ; mar- 
ried (1911) Julia Marlowe; author 
of ‘Julia Marlowe’s Story’ and auto- 
biography; picttire D-134 
Sothic cycle, in the Egyptian calendar, 
a cycle of 1460 years of 365 days 
each. Supposedly each year started 
on the day when the star Sirius 
(Sothis) rose with the sun, but the 
interval of 365 days was about %th 
day short of being a full year. 
Hence every four years the New 
Y’ear started another day too soon, 
and the seasons moved “backward” 
(from March to February, January, 
etc.) through the year. Once 
in 1460 years, however. New Year’s 
Day comes correctly with the proper 
rising of Sirius. This 1460-year in- 
terval 'constitutes a Sothic cycle. 

Sou (so), old French coin of various 
metais and values; name applied 
to former French 5-centime piece; 
historical value about one cent. 
Souchong (.SQ-clidng') tea, picture 
T-29 

Soudan, region in central Africa. See 
in Index Sudan 

Soul. See also in Index Transmigra- 
tion of the soul 
Egyptian beliefs M-449 
Greek beliefs H-241 
Soulaiiges rnpids, in St. Lawrence 
River S-19 

Soule (SQ-ld'), Pierre (1801—70), 
American political leader, born 
Prance, U.S. senator from Louisi- 
ana 1847-53; minister to Spain 
' 1853-55 

Ostend Manifesto C-332 
Soiilt (.salt), Nicholas Jean de Dieu, 
duke of Dalmatia (1769—1851), 
marshal of France; led decisive at- 
tack at Austerlitz; commanded in 
Spain against Sir John Moore and 
■Wellington. 

Sound S-236— 40, P-233—4, diagrams 
S-237-40, graph S-238, Reference- 
Outline P-237 

barrier, breaking of A-99 I 

echo E-209-10, S-239, diagram S-239. 
frequencies S-238, diagram S-240 
hearing E-170-1 
highest and lowest audible S-238 
intensity S-238 

motion pictures; first movies to use 
sound M-434; problems of first use 
of sound M-434; sound projection 
M-411, 424—5; sound recording 

M-411, 421—2, 423, pictures M-420, 
421 

music M-468a-9 

ocean depth measured by sound 
waves 0-336, S-239, N-74 
overtones S-238-9, diagram S-240 
pitch S-237-8 

radio transmission of R-33-49, pic- 
tures R-33-47, 49 

reflection S-239, E-209-10, diagrams 
S-239 

reproduction, phonograph P-206-8, 
pictures P-207 
sensation N-112 

speed S-237, graph S-238; first 
j {z in azure) ;ii = German guttural 
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measured E-210; through rocks 
JI-268 

submarine signaling S-179. See also 
in Index Sofar 

supersonic S-238: devices 0-336, 
S-438, N-74 

telephonic transmission T-40 
tone, or timbre S-238-9, diagrams 
S-240 

vacuum stops A-74, diagram S-238 
voice V-616— 17 

waves S-236-40, diagrams S-237-40, 
graph S-238 

,Soiincl, Tile, strait between Sweden 
and Zealand, map D-71 
Soundboard, of piano P-248, S-240, 
picture P-250 

Sound effects, in radio R-48, picture 
R-49 

Sounder, in telegraphy T-S8, picture 
T-37 

Sounding, for oil P-170, diapram P-170 
Sounding balloon B-33, picture B-33 
heights attained, diagram A-455 
Sounding del ices, in navigation N-74, 
0-336 

^Sound mind in sound body* E-245 
Soup C-465 

Chinese, of swift nests B-182 
Sour gum. See in Index Black gum 
Souris tsg’ris) River, or Mouse River, 
rises in s. Saskatchewan, flows 500 
mi. to Assiniboine River, making 
wide loop into North Dakota: N-281, 
maps C-81, N-282 

Sourwood, or sorrel tree, a tree of the 
heath family with clustered white 
flowers and acid-tasting leaves. 
Sousa isg'sg, also sg'ag), John riiilip 
(1854-1932), composer and band- 
master, known as “the March 
King,” born "Washington, D. C„ of 
Portuguese ancestry; leader of fa- 
mous Sousa’s Band ('The "Washing- 
ton Post', ‘Liberty Bell’, 'Stars and 
Stripes Forever', and other marches, 
comic operas, and songs) : B-46o, 
picture B-46a 

Sousnplione, musical instrumentH-427, 
picture M-471 

Sonslik, animal. See in Index Suslik 
Sousse (sps), or Susa (s.(?'s(i), seaport 
in n.e. Tunisia; pop, 36,506: maps 
A-167, A-46 

South, Tiie, states of the United States 
south of the Mason and Dixon line 
U-272-S3, maps U-274-5, 277, 

278—9, Hcferencc-Outline U-336a-5f 
See also in Index Civil War, 
American; Confederate States of 
America ; Reconstruction period ; 
United States, subl^ead geographic 
regions; also names of states 
agriculture U-277-80, colonial A-195, 
196, picture A-195 

architecture, colonial A-319-20, 
A-193e, picture A-318, color pic- 
ture U-276 

cotton and its effects C-491, 497, 
U-277— 8. See also in Index Cotton 
customs; mountain dances F-192d 
forests and forest products F-239b, 
U-280-1, P-258, pictures L-344, 
345, maps D-318, L-S50 
industrial development U-281-3 
minerals U-281— 2 
natural features U-272— 3, 277 
Negroes N-108-9. Sec also in Index 
Negro; Slavery 

plantation life : colonial times 
A-193b-6, pictures A-193a— c, 
194-5; before Civil War U-379-80 
South, University of the, at Sewanee, 
Tenn.; Episcopal; for men; opened 
1868; arts and science.s, theology. 
South Africa, part of Africa lying s. 
of Zambezi River; includes South- 
ern Rhodesia, s. part of Mozam- 
bique, Bechuanaland Protectorate, 
South West Africa, the Union of 
South Africa, Basutoland, and 
Swaziland: maps A-47, 41-2, S-242 
Soutli Africa, Union of, a dominion of 


British Commonwealth of Nations; 
472,494 sq. mi.; pop. 12,649,702: 
S-241-5, maps A-47, S-242, pictures 
S-241, 243-5. See also in Index Cape 
of Good Hope (province): Natal; 
Orange Free State; South West 
Africa; Transvaal 
animals S-242 
Cape of Good Hope C-118 
cities, list S-241: Capetown C-118— 
19, picture C-119; Johannesburg 
J-357, picture J-357 
climate S-241-2, C-119 
clothing, picture S-243 
education S-243; University of Cape- 
town, qjicture S-244 
exports and Imports. See in Index 
Trade, table 

flag P-136d, color picture F-134 
government S-243: buildings, pic- 
tures S-245, S-244 
history S-243— 5 

exploration and colonization A-49, 
S-243-4 

Cecil Rhodes’s work R-143— 4 
struggle with Transvaal T-175 
Natal Indian Congress G-9 
Boer Avar B-219-20, S-245. See 
also in Index Boer War 
Churchill paves way for federation 
C-305 

Act of Union S-245 
Smuts S-202 
Gandhi in G-9 
World War I S-202, S-246 
World War 11 and United Nations 
S-202, S-245, W-248 
illiteracy P-374 
industries S-243 

Kruger National Park N-S9, S-242 
minerals S-243, T-176, list S-241 
diamonds D-78, S-243: diamond 
mine, diagram D-80 
gold G-132, S-243 
natural features S-241, list S-241 
people S-241, 242-3, pictures S-243; 
children, picture S-243; how the 
people live S-242, picture S-243, 
color picture A-38 
prehistoric man M-70 
products S-243, list S-241 
relationships in continent, maps 
A-46-7, 41-2, 39, 51 
resources S-243 

shelter, pictures S-241, 243, 244 
transportation A-52 
vegetation S-242 

''^^241~^'^* S-241, G-1685, picture 

South Afrionii War. also called Boer 
Bar B-219— 20. See also in Index 
Boer War 


South America, s. continent of Western 
Hemisphere : about 7,z00,000 sq.mi.; 
pop. more than 109,000.000: S-247-1 
81, maps S-252-3, 249, 255-7, pic- 
tograpli S-246, pictures S-247— 8, 
250, 258-65, 267-9, 271-5, 277-8 
Reference-Outline S-279-80. See 
also in Index Latin America; and 
chief natural features, cities, and 
countries by name 
agriculture S-262, 263, 266-7 

270, 271, 272: land use S-266-7’ 
graphs A-71, map A-71 
aninials S-273-4, 275, 276, G-1685 
pictograph S-246, picture-map 
A-248 ' 


area compared with that of other 
continents. See in Index Con- 
tinents, table 
art L-116 

bibliography S-280-1 
cattle, pictograph S-246 

cities S-264 


climate S-258-61, 269-70 271 27' 
maps S-257: rainfall S-259,’ 26 
, 27^ S-255, R-71, S-257 

clothmg: Indians S-261-2, 263 26 
coast line and harbors S-248, 258 

"'’s-146 ’ Pi^ioorap 
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commerce S-266-9: with North 
America and Europe S-268, 269 
communication S-266 
dancing L-116 
depths, map S-256 
deserts, maps D-73a, S-255-6 
education L-116-18 
elevation, map S-256 
extent S-247, 248 

forests S-267, L-350, map S-255, pic- 
tograph S-246 
geologic history S-250, 258 
government S-277-8, Reference-Out- 
line S-279, 280 

history S-276-8, L-112-14, 120-3, 
Reference-Outline S-279, 280 
exploration and conquest S-276, 
map A-189: Columbus C-419; 
Vespucius A^-464: Sebastian Ca- 
bot C-9; Pizarro P-280; Cabeza 
de A^aca C-3: Drake D-128; 
Raleigh R-73, 74. See also in 
Index America, discovery and 
exploration 

struggie for independence S-276-8: 

Boiivar B-222; San Alartin S-43 
development of modern nations 
S-277-8. See also in Index in- 
dividual countries by name 
"Big Stick” polic}’’ of Theodore 
Roosevelt M-365 

Pan American conferences D-120-3, 
S-278, M-366 
Worid War II L-121-2 
Organization of American States 
L-122-3 

United Nations S-278 
hydroelectric power, table W-69 
iiiiteracy P-374 
immigration 1-49, S-250, 278 
Incas 1-50. Sec also in Index Incas 
labor L-119— 20, 118. Sec also in In- 
dex Peonage 

land use, pictograph S-246 
languages S-247 

literature L-124— 9, 2 iictures L-125— 6, 
128 

minerals S-267, A-244, pictograph 
S-246 

Monroe Doctrine M-365-6. See also 
in Index Monroe Doctrine 
mountains S-248-9, 250, 269-70, 

271-2, map S-256, Reference-Out- 
line S-279. See also in Index Andes 
Mountains 
music L-116 

natural features S-269-72, maps 
S-256, G-169, Reference-Outline 

S-279 

North America compared with 
S-248-9 

Patagonia P-96 

people S-247, 249-50, 261-4, L-107-13, 
Reference-Outline S-279. See also 
in Index Indians, South American 
petroleum S-267, P-169, A'"-442, pie- 
ture V-444, pictograph S-246 
political divisions, list S-247, Refer- 
ence-Outline S-280— 1 
population density, maps S-256, 
P-371 

products S-248, 266-8, 269, 270, 

271, 272, 273, 274-5, list S-247, 
iHctograph S-246, Reference-Out- 
line S-279 

rivers S-250, 258, 264, ninji S-256: 
Amazon A-184-6, map A-184, pic- 
tures A-185; Orinoco 0-424(0" 
Plata P-314 

savanna S-275, 270, G-1685 
shelter S-247, pictures C-264, C-389, 
1-50, S-260, A-185: Indian dwell- 
ings S-261, 262, 263, pictures 

S-259, B-2225, L-107, P-76 
transportation S-264-6, A-244, R-166/ 
vegetation S-273, 274-5, 276, c lor 
jiicture 1-88, map S-255, pieto- 
graph S-246 

Southampton, Henry Wrlothesler, 5a 
earl of (1583-1624), friend ana 
patron of Shakespeare S-119, 12“ 
Southampton, England, seaport 70 nn. 

ndt, d.p; cure, but, ri'de, ftill, burn; out. 
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s.w. of London; pop. 178,326: S-281, 
map B-325, picture E-348 
Sontliampfon, county in England. Bee 
in Index Hampshire 
Southampton Island, Canada, at 
northern outlet of Hudson Bay; 
over 17,000 sa. mi.: map C-69 
South Atlantic States, name used by 
U. S. government for geographic 
division inciuding Delaware, Mary- 
land, Virginia, North Carolina, 
South Carolina, Georgia, Florida, 
and the District of Columbia. 

South Australia, sthte in s.-central 
Australia: 380,070 sq. mi.; pop. 
046,073; cap. Adelaide; chief source 
of iron ore for Australia: wheat, 
sheep, cattle: map A-488-9 
Iron Knob A-484, 485 
Soutli Baden, German Siidbaden, for- 
mer state in French zone, Germany; 
area, 3842 sq. mi.; pop. 1,338,629; 
since 1951, part of 'Wurttemherg- 
Baden: map G-88 

South Bend, Ind„ City In n. 75 mi. e. 
of Chicago, 111.; pop. 115,911: 
S-281-2, maps 1-78, U-253 
University of Notre Dame S-282, 
picture 1-82 

Southbridge, Mass., town on Quin- 
nebaugh River 17 mi. s.w. of 
Worcester; pop. of township, 17,519; 
optical supplies, textiles : map M-132 
South Cape, at s. tip of Stewart Island, 
New Zealand, maps A-478, inset 
A-489 

South Carolina, a s. Atlantic state of 
U. S.; .31,055 sq. mi.; pop. 2,117,027; 
cap. Columbia: S-282-94, maps 
S-290-1, 283, 287, U-253, 275, pic- 
tures S-282-4, 293 

agriculture S-283, 286: colonial 

A-195, 196 
bird, .state S-285 

Capitol, State, pictures S-284, C-416 
cities S-284, 286, map index S-289, 
292. See also in Index names of 
cities 

Charleston C-196-7, map C-197, 
picture C-196 

Columbia C-416-415n, picture C-415 
climate S-285 

colonial government S-284, 294 
communication S-285 
cotton S-283 

counties, map index S-289 
dams S-294, picture S-293 
education S-286 
elevation S-285 
extent S-285 

Pact Summary S-285-8 

nag F-130&, color picture P-127 

S-285, color picture 

S-384a 

national and state 
S-287, map S-287 

geographic region in which situated, 
U-250, 275: The South 

U-272-83 
government S-285 

history S-282, 284, 294, C-196, S-288 
Huguenot colony C-382 
Kevolutlonary War R-128b, S-294: 
De Kalb D-47; Marion M-97b-8, 
picture M-97b; Pulaski P-435 
Calhoun and states’ rights C-24-5 
-Sr opposes nullification J-287 
^ar C-333, C-433, S-294, map 
Sumter P-242a-b, 

^ V'eture P-2426 

Hampton first Democratic 
hy(lrnlff"i°r H-86, picture P^-856 
hire S®r93 

S-283-4, 286 
^nd use S-285 
™'nerais S-283-4 
^otto S-285 

^^285*^'®^'*' nickname S-282, 

dalS S-282-3, 285 

oWatSS®-"'"-'’ 


parks, monuments and other areas 
S-287, maps S-287, N-18: Castle 
Pinckney N. M. N-32; Port Sumter 
N. M. N-34 

places of interest S-287, map S-287 

population S-285 

products S-283-4, 286 

rivers S-285 

seal S-285 

song, state S-285 

trade, wholesale and retail S-286 
transportation S-285 
South Carolina, State Colored Normal, 
Industrial, Agricultural and Mechan- 
ical College of, at Orangeburg, S. C. ; 
state control; for Negroes; founded 
1896; arts and sciences, agricul- 
ture, education, engineering, home 
economics, industrial arts; graduate 
studies. 

South Carolina, tJniversitj- of, at Co- 
lumbia, S. C, ; chartered 1801, 
opened 1805; arts and sciences, 
commerce, education, engineering 
journalism, law, pharmacy, social 
work; graduate school 
library, picture S-293 
.South Carolina Railroad, opened 1833 
between Charleston and Hamburg; 
longest passenger railroad in the 
world at that time 
Best Friend of Charleston R-59, 
T-172 

.South Cliarle.ston, W. Va., an industrial 
and residential suburb of Charles- 
ton, on Kanawha River; pop. 
16,686; U. S. naval ordnance plant: 
map W-106 

South China Sea, or China Sea. part 
of Pacific Ocean bounded by China, 
Indo-China, Malay Peninsula, Bor- 
neo, Philippines, and Formosa: 
maps A-40'7, 411, See also in Index 
Ocean, table 

South Dakota, a n.-central state of 
U.S.: 77,047 sq. mi.: pop. 652,740; 
cap. Pierre: S-296-307, maps 
S-302-3, 296, 299, U-252-3, 286, 
pictures S-295-6, 305-6 
agriculture S-305, 298 
artesian wells A-390 
Bad Lands S-295— 6: Badlands Na- 
tional Monument N-30, map N-18 
bird, state S-297 

Black Hills. See in Index Black 
Hills 

Capitol, State P-252, pictures S-295, 
P-252 

cattle ranges C-148, 165 
cities S-296, 305, 298, map index 
S-301, 304. See also in Index 
names of cities 
Pierre P-252, picture P-252 
climate S-296, 297 
communication S-297 
counties, map iJidex S-301 
dams and reservoirs S-296, 307, 
P-252, map M-325a 
education S-306-7, 298 
elevation S-297 
extent S-297 

flag P-1306, color picture F-127 
Fact Summary S-297— 300 
flower, state S-297, color picture 
S-384a 

forests, national S-299, map S-299 
geographic regions in which situ- 
ated, maps U-250, 286, 296: Great 
Plains tf-291— 3; North Central 
Plains U-284-90 
government S-297 
history S-296, 305-7, 300 
hydroelectric power S-307 
immigration S-306 
Indians S-296 
industries S-305, 298 
irrigation S-295, 307 
land use S-297 
minerals S-296, 305 
motto S-297 

name, origin of, and nickname S-297 
natural features S-295-6, 297 
natural resources S-295, 297 


a, German ii;pem,ffo; f7iln,#Ijen; ft = French nasal (JeaA) ;s7t=French 


occupations S-297 

parks, monuments, and other areas 
S-298, 299, maps S-299, N-18 
Badlands N. M. N-30 
Custer State Park S-298, picture 
S-305 

Fossil Cycad N. M. N-34 
Jewel Cave N. M, N-36 
Mount Ru.shmore N. Memorial 
S-295, pictures S-73, S-306 
Wind Cave N. P. N-38c 
places of interest S-299, map S-299 
population S-305, 297 
prehistoric life, picture P-406cI 
products S-295, 305, 298 
referendum law first in U.S. 1-150 
rivers S-295, 297: Missouri M-S25-6 
seal S-297 
song, state S-297 
trade, wholesale and retail ,S-298 
transportation S-297 
tree, state S-297 

South Dakota, University of, at Ver- 
million, S.D.; state control; 
founded 1862, opened 1882; arts 
and sciences, business administra- 
tion, education, fine arts, law, medi- 
cine; graduate school; S-307 
South Dakota School of Mines and 
Technology, at Rapid City, S. D.; 
state control; founded 1885; chemi- 
cal, civil, electrical, geological, 
mechanical, metallurgical, and min- 
ing engineering; graduate studv. 
South Dakota State College of Agri- 
culture and Mechanic Arts, at 
Brookings, S. D.; founded 1881; 
agriculture, engineering, general 
scieiice, home economics, phar- 
maev; graduate studies. 
Southdowns. See in Index Downs 
Southdown sheep S-138, picture S-137 
Sontheast .4sia Treaty Organization 
(SEATO), a defense alliance cre- 
ated by treaty signed in Manila, 
P.L. Sept. 8, 1954, by the United 
States, the Philippines, Pakistan, 
Thailand, Great Britain. France 
Australia, and New Zealand; Aslan 
counterpart of North Atlantic 
Treaty Organization ; secretariat 
headquarters at Bangkok, Siam: 
E-287rt 

Sontheastern Louisiana College, at 
Hammond, La.; chartered 1925; 
arts and sciences, education. 
Southeastern State College, at Durant, 
Okla.; state control; opened 1909; 
arts and sciences, education. 
Southeast Missouri State College, at 
Cape Girardeau, Mo.; state control- 
founded 1873; arts and .sciences, 
education, vocational home eco- 
nomics education. 

Southend-on-Sea, England, watering 
p'ace in Essex at mouth of Thames 
River; pop. 151,830; map B-325 
Southern Alps, mountains on South 
Island, New Zealand; Mt. Cook 
12,349 ft.: N-227, maps A-478, inset 
A-489 

Southern balsam flr P-72 
Southern Bug River, in s.w. Ukraine 
See in Index Bug River 
Soutlierii C.-ilifornia, University of 
at Los Angeles, Calif.; opened 
1880 : letters, arts, and science.^ 
architecture, commerce and busi- 
ness administration, dentistry, ed- 
ucation, engineering, international 
relations, journalism, law, library 
science, medicine, music, nursing 
pharmacy, philosophy, public ad- 
ministration, religion, .social woric* 
graduate school: pictures C-43 
Southern Colonies. See in Index 
American Colonie.s, subhead .South- 
ern Colonies 

Southern Cross, or Crux, a constella- 
tion S-374, chart S-375 
south celestial pole located by A-437 
Southern cj-press, or bald c.vpre.ss 

j (s in azure) ; ir=German guttural oh 
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C-534, color picture P-291, table 
W-186I) 

Soutlierii Education Foundation, Inc., 
founded 1937 to co-operate with 
public and private schools and other 
organizations in improving the edu- 
cational and living conditions of 
Negroes; composed of John P. Slat- 
er Fund and Negro Rural School 
Fund; functions in New York City 
and in Southern states. 

Southern fish. See in Index Pisois 
Austrinus 

Southern gum. See in Index Swamp 
tupelo 

Southern Hemisphere, diagram E-176 

Southern Illinois University, at Car- 
bondale. 111.; founded 1869; arts 
and sciences, education, vocational- 
technical institute; vocations and 
professions; graduate school. 

Southern lights, or aurora australis 
A-474 

Sontliern ^lethodist University, at 
Dallas, Tex.; founded 1910; arts 
and sciences, business administra- 
tion, education, engineering, law, 
music, theology; graduate school. 

Southern Missionary College, at Col- 
legedale, Tenn.; controlled by Sev- 
enth-day Adventist church; founded 
1893; arts and sciences, theology. 

Soutliern Oregon College of Education, 
at Ashland, Ore. ; state control ; • 
opened 1926; arts and sciences, 
education; graduate study. 

Southern Overland Mail, an early 
express company E-4B8o 

Southern Pacific Railroad A-391, C-48 

Gadsden Purchase provided route 
U-378 

Southern red oah, tree (Onerous 
rubra) of beech family; leaves urn- 
shaped at base, flngerlike lobes; 
acorn in shallow cup; bark dark 
brown to almost black; table 
tV-186o 

Southern Rhode.sia, s. Africa, British 
self-governing colony; 150,000 sq. 
mi.; pop. 2,101,000. See also in 
Index Rhodesia and Nyasaland, 
Federation of 

Southern Sporades, in Aegean Sea. 
See in Index Sporades 

Soutliern States, U. S. See in Index 
South, The 

Southern University and Agricultural 
and Meelianical College, at Baton 
Rouge, La.; state control; for 
Negroes; founded 1880; arts and 
sciences, agriculture, business, 
health and physical education, 
home economics and industrial and 
technical education, law, music. 

Southern wliite cedar, or swamp 
cedar iChamaecyparis tliyoides), a 
tall evergreen pyramidal tree with 
fragrant valuable wood; trunk 2 
to 4 ft. in diameter; occurs along 
Atlantic coast region from Maine 
to Florida, Alabama, and Louisi- 
ana; important lumber tree. 

Southern yellow pine, a common name 
applied to longleaf pine and to its 
wood, also to wood of slash, short- 
leaf, loblolly, pitch, Virginia, sand, 
and spruce pines: P-268, 259, G-70, 
A-114, table W-1866 

South Euclid, Ohio, city 8 mi. n.e. of 
Cleveland; pop. 15,432; residential; 
stone quarries; Notre Dame College 
lor women : map, inset 0-357 

Soutlicy (silWi’i), Robert (1774- 
1843), English poet and prose writ- 
er, poet laureate 1813—43; died de- 
mented (poems; ‘The Battle of 
Blenheim', ‘The Inchcape Rrck’, 
‘The Holly-tree’, ‘My Days among 
the Dead Are Past'; prose; ‘The 
Life of Nelson’) : B-380 
friendship with Coleridge C-381 
quoted; on child labor C-249; ‘Cata- 
ract of Lodore’ P-334 


South Gate, Calif., city, industrial 
and residential suburb of Los An- 
geles; pop. 51,116: map, inset C-35 
South Georgia, British island in 
South Atlantic Ocean about 900 mi. 
s.e. of Falklands; 1450 sq. mi.; 
■whaling station: part of Falkland 
Islands Dependencies; claimed for 
Britain by Capt. James Cook 1775: 
maps A-2B9, ■W-204 
Soutli Hadley, Mass., town on Con- 
necticut River 12 mi. n. of Spring- 
field; pop. of township, 10,145; Mt. 
Holyoke College; paper, lumber, 
buttons; map 51-132 
early canal C-1085 
South Holland, a province of the 
Netherlands H-407 
South Island, largest island of New 
Zealand: 58,093 sq. mi.; pop. 625,- 
603: N-227, 228, maps A-478, N-228, 
P-16, inset A-489 

size, comparative. See in Index Is- 
lands, table 

Soutli Korea, See in Index Korea 
South magnetic pole 51-42, E-194 
South Slancliiiria Kailwn.v 51-75, 76 
South Miluaukcc, Wis , Industrial city 
on Lake 5Iichigan, 10 mi. s. of 5Iil- 
waukee, in farming region ; pop. 12,- 
855; excavating machinery, dyes 
and chemicals, iron castings, shoes, 
leather: map, inset W-172 
South Mniintaln, range in w. 5Iary- 
land; Union forces won passes at 
Crampton’s and Turner’s Gaps 
(September 1862) lust before battle 
at Antietam in Civil War: map 
C-335 

South Norfolk, Va , city 3 mi s e of 
Norfolk; pop. 10,434-. map V-487 
South Orange, N. J., residential city 
12 mi. w. of New York City; pop. 
15,230 ; large estates , toilet prepara- 
tions, bituminous products, cement 
blocks; Seton Hall University; map, 
inset N-164 

South Orkney Islands, in South Atlan- 
tic Ocean, n.e. of Palmer Peninsula, 
Antarctica; discovered jointly 1821 
by George Powell, British, and 
Nathaniel B. Palmer, American; 
claimed by Britain as part of Falk- 
land Islands Dependencies; also 
claimed by Argentina; maps A-259. 
W-204 


South Pacific Commission P-19 
South Pacific region, in U. S. U-302— 5, 
map U-303, Reference-Outline 
U-338-9. See also in Index, United 
States, subhead geographic regions ; 
also names of states 
South Park, tableland in central 
Colorado, surrounded by mountains; 
2000 sq mi.; highest point 5It’ 
Lincoln 14,295 ft,; map C-402 
South Pasadena, Calif., residential 
city 8 mi. n.e. of center of Los 
Angeles; pop. 16,935: map. inset 
C-35 


Soutli Platte River, river on which 
Denver is situated; rises in central 
Colorado and flows 500 mi. n e 
joining the North Platte in Ne- 
braska to form the Platte River- 
tnaps C-402, 408-9. N-96, 102 
South Pole, the southern extremity ol 
the earth’s axis L-132-3, mar 
A-259. See also in Index Ant- 
arctic Continent: Polar exploration 
discovery P-350a, A-237, 238 nic- 
tures P-350, A-338 
icecap A-258, 260 
magnetic 51-42, E-194, map A-259 
stars, relation to, chart S-375 
Southport, England, watering place 
m Lancashire at mouth of Ribble 
Estuan- : art and technical schools ■ 
pop. 84,057 : map B-325 ’ 

South Portland, 54e., residential city 
opposite Portland at mouth of Fore 


River; pop. 21,866; shipyards; map 
M-53 

lighthouse, picture M-45 
South River, N. J., borough on South 
River 23 mi. s.w. of Newark; pop. 
11,308; sand, kaolin, clay found 
nearby; embroidery, lace, clothing: 
map N-164 

South River, old name of Delaware 
River N-215 

South St. Paul, 5Iinn., city 5 mi. from 
St, Paul; pop. 15,909; meat pack- 
ing: map 51-287 
stockyards, picture 51-290 
South Salt Lake, Utah, town 4 mi. s. 
of Salt Lake City; pop. 7704: map 
U-416 

South Sandwich Islands, British chain 
of islands in South Atlantic Ocean, 
n. of AVeddell Sea; discovered and 
named 1775 by Capt. James Cook; 
part of Falkland Islands Depend- 
encies: maps A-259, W-204 
South San Fraueisco, (jalif., city 9 mi. 
from San Francisco; indii.strial ; 
pop. 19,351: map, inset C-34 
South Sea, name given to Pacific 
Ocean by Balboa; still sometime.s 
nsed, especially for the South 
Pacific. See also in Index Pacific 
Ocean 

Southsea, England, resort P-377 
South Sea Bubble, projects of South 
Sea Co. in England (1711-20) for 
assuming national debt in return 
for annual payments and monopoly 
of trade with South America and 
Pacific islands; collapse ruined 
thousands. 

South Sea Islands (Pacific islands). 

See in Index Pacific Islands 
South Shetland Islands, chain of Is- 
lands in South Atlantic Ocean, n. 
of Palmer Peninsula, Antarctica; 
discovered and named 1819 by Wil- 
liam Smith; claimed by Britain as 
part of Falkland Islands Depend- 
encies; also have been claimed by 
Argentina and Chile: maps A-259, 
W-204 

South Shields, England. See in Index 
Shields, South 

South Shove, section of Quebec prov- 
ince Q-6 

Southwark (siith’Srk), borough of 
London, England; pop. 97,171; 
L-306 

‘Canterbury Tales’ and C-203 
Globe Theater S-120, 124, pictures 
S-123, 125 

Southwest, American S-307— 85, pic- 
tures S-307— 8a. See also in Index 
Far West; Southwest Indians 
Arizona A-343— 56 
California C-44-9, S-308a, S-42 
cattle and cowboys C-147— 55, F-38, 
pictures C-147— 55 
deserts D-73n 

explorations S-307-85. C-415: Coro- 
nado visits A-190, C-486 
Fremont P-41, 43 
houses S-144C, S-308a, C-46 
Indian tribes 1-91. See also in Index 
Pueblo Indians 

missions S-308, 308a, C-46-7, pic- 
tures S-308, C-45, 51-357 
New 5Iexico N-181 
Santa Pe Trail P-41 
Spain in S-307-85, pictures S-308- 
308a 

story, “Indian Children in the South- 
west” A-356-8, pictures A-356-8 
Tgx3,s T“93“5 

South AVest Africa, a mandated terri- 
tory. administered by Union of 
South Africa, on w. coast of South 
Africa (before World War i. 
German Southwest Africa) ; 317,- 
725 sq. mi.; pop. 414,601; dia- 
monds; stock raising: S-245, maps 
S-242, A-47 

animal reserves N-39, S-242 
minerals S-243 


Key: cdpe, dt, fdr, fast, what, fftU; me, yet, fern, there;ice, bit; row, won, 
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relationships in continent, maps 
41“2, 39, 51 

Sonfli West Cape, at the s.w. tip of 
Tasmania, maps A-489, 

Southwestern at !JIempIiis, in Tenties- 
see; Presbyterian founded 1848 at 
Clarhsviiie, moved and changed 
name 1925; arts and sciences, edu- 
cation, music. , Trr- fi n 

Southwestern College, at ^ inneid, 
Kan.; Methodist; founded 1885; 
arts and sciences, education, fine 
arts, social sciences. 

Soutliwestern Xiouisiana Institute, at 
Lafayette, La.; state control; 
founded 1898; arts and sciences, 
agriculture, business administra- 
tion, education, engineering, nurs- 
ing. 

Soutliwestern Power Administration, 
U. S. E-314 

Soutliwestern State College, at 'Weath- 
erford, Okla.; state control; opened 
1903; liberal arts, education, phar- 
macy; graduate study in education. 

Soiifliwcsfern University, at George- 
town, Tex.; Methodist; founded 
1840; arts and sciences, fine arts; 
graduate study. 

Southwest Indians 1-93, 104c-6, pic- 
tures 1-92, A-356, color pictures 
I-lOlo, 106 

conflict with whites I-110& 

culture area, maps 1-91, 106/ 

Southwest Missouri State College, at 
Springfield, Mo,; state control; 
founded 1906; liberal arts, edu- 
cation. 

Southwest Texas State Teachers Col- 
lege, at San Marcos, Tes.; state 
control; opened 1903; arts and 
sciences, business administration, 
education, home economics, indus- 
trial arts, music education; voca- 
tional agriculture; graduate schools 
in arts, education. 

Soiithworfh, Emma Dorothy Eliza 
Neritte (1819-99), novelist, born 
Washington, D. C. ; wrote many 
best sellers ('The Fata) Mar- 


riage'; ‘The Malden Widow’; ‘Self- 
Raised’), 


Soutlnrortli, George Clark (born 
1890), physicist, born Little Cooley, 
Pa,; taught at Tale, 1918-23; re- 
search engineer, Bell Telephone 
Laboratories after 1923 (‘Electric 
Waves and Their Application to 
Communication Problems’) : R-43 
Soutine (sp-ten'), Chaim (1894-1944), 
painter, born Vilna, Lithuania; 
moved to Paris 1913; extreme 
simplification, sometimes distortion. 
Sovereign, a gold coin of Great Brit- 
am; value 1 pound sterling, 
overelgns of Industry, co-operative 
association, in U. S. active in 1870’s; 
ueolmed after 1875. 

"InT* supreme power of a 
f^^re over its subjects, vested in 
ne Kmg ip an absolute monarchy 
In n™ people in a democracy; 
Rtalt wider sense, the power of a 
fi-nnti ^®clare war, negotiate 
tfinnni ^-duiinlster its own in- 
narmn I’rr''®- Gl-146, 1-189-90 

national N-15 

town and port on 

^^adfvostokl^n^ 

Russian state farm R-269 
in Russian 


government, 


sVreme"" f^Ohncil R-28S-9 


-upreme R-281, 282, 283 
* See SociallR. 

«ed aist 


Socialist Republics. 


Index Russia 
French u, German Ji ; n 


%n 


Sower, or Saner, Chrl.stoplier (1693- 
1758), German- American printer 
P-139 

Sowerby, Leo (born 1895), composer, 
born Grand Rapids. Mich, ('(iomes 
Autumn Time’; 'From Northland’; 
‘The Canticle of the Sun’) ; Pulitzer 
prize 1946; M-466 

Sow thistle, a leafy-stemmed weed 
ifSonchus oleraceus) of the compos- 
ite family; 2 to 5 feet high; prickly 
leaves; small yellow flower heads. 
Soya Strait, between Hokkaido Island 
and Sakhalin Island, map J-297 
Soybean S-3085 
Manchuria M-73, picture M-76 
oil F-45, S-308l> 

Spa (spd), Belgium, watering place 
16 mi. s.e, of Lidge; pop. 8929; 
medicinal springs; German general 
headquarters in World War I and 
scene of 'William II’s abdication; 
conference here between Germans 
and Ailie.s 1920: S-357, map B-111 
Spaak (spfifc), Paul Heuri (born 
1899), Belgian statesman, born 
Brussels; served as minister of 
transport, of telegraph and tele- 
phone. of foreign affairs and 
foreign trade, and of state; prime 
minister twice; first president 
United Nations General Assembly 
1946; became chairman council for 
European Recovery 1948; president 
Consultative Assembly, Council of 
Europe, 1949^51 ; became chairman 
International Council, European 
Movement, 1950. 

Spantz (spots), Carl (born 1891), 
U. S, Air Force general, born Boyer- 
town. Pa.; made commander U. S. 
Army air force in Europe 1942 ; 
named chief of U. S. bombing forces 
against Germany 1944; chief of 
staff U. S. Air Force 1947-48. 

SPAB. See in Index Supply Priorities 
and Allocations Board 
Space 

directions in outer space D-lOO-l 
Einstein's theories R-98-101, dia- 
prams R-98-100 
ether concept E-400 
immensity of universe A-443 
perceptions of S-100 
radar used in studying outer space 
R-28 

radiation in. See in Index Radiation 
travel S-309-10, pictures S-309-309/ 
Space, arts of A-iOOg 
Space charge, in vacuum tubes E-318, 
320 

Space spray M-403— 4 
Space-time oontinmim, in Einstein 
theory R-99-101 

Space travel S-309-10, pictures 309- 
309/ 

bibliography S-310 
directions in outer space D-lOO— 1, 
diagram D-lOl 

spaceship S-309e-/, pictures S-309, 
3095, d 

Station S'309f(-/, diagrams S-309c-/; 

hazards to life S-310 
Spadefi.sh, a good food fish ( Clmtodlp- 
terus faber) of warm seas; allied 
to and resembles the angel fish; 
body is very deep, covered with 
roughish scales of varying color, 
and sometimes dark-banded in the 
young; also called white angel. 
Spaeth (spat), Sigmund (horn 1886), 
writer and lecturer on music, born 
Philadelphia, Pa.; collected Ameri- 
can ballads and did much to pro- 
mote appreciation of music (’Amer- 
ican Mountain Songs' ; ‘The Art of 
Enjoying Music’; 'Stories Behind 
the World’s Great Music’ ; ‘History 
of Popular Music in America’). 
Spagliet'ti M-1, picture M-1 
Spagnoletto, Lo. See in Index Ribera 


Spaight, Richard Dolibs (1758—1802), 
statesman, horn New' Bern, N. C,; 
signed United States Constitution; 
governor of North Carolina ( 1792- 
98) ; member of Congress (1798- 
1801) ; fatally W'ounded in duel W'ith 
John Stanly, a Federalist leader. 
Spain, a nation of w. Europe occu- 
pying most of Iberian peninsula: 
190,050 sq. mi.; pop. 27,976,755; 
cap. Madrid; S-311— 24, maps S-312, 
E-425, 416, pictures S-311, 313-225, 
Reference-Outline S-3225-3 
agriculture S-315, 317-8, pictures 

S-313, 315: irrigation 1^-434-5, 

S-318; olives 0-378 
animals S-313 

architecture, pictures S-315, 311, 

314, 319, 320, 321, L-155, M-26, 27, 
S-108. See also in Index Mission 
architecture; Moorish architecture 
art 

drawing D-140C, picture D-140c 
painting P-275-(Z, 34tJ-5, color pic- 
tures P-27c-d, 34c, Reference- 
Outline P-38(T 
bibliography S-324 
hooks: manuscript writing B-235 
Christmas C-295: manger scene 
C-293 

cities S-318, 319-20, list S-311. See 
also in Index names of cities 
Barcelona B-S4-6, pictures B-54— 5 
Madrid M-26-8, pictures M-26-7 
Seville S-108-9, pictures S-108-9 
Valencia V-434-5 
climate S-313 

clotliing. See in Index Clothing, si(5- 
head Spain 

commerce; exports and imports 
S-318. See also in Index Trade, 
table 

communication S-317 
doll, color picture D-1225 
education S-316, picture S-318 
Escorial, pictures M-27 
flags P-1360, color picture P-133; 
Columbus’ flag P-130c, color pic- 
ture F-128; Mexican Independence 
War F-138, color picture P-136 
food S-316, 317 
games S-3ie 
government S-322o 
history. See in Ind,ex Spain, his- 
tory of 

illiteracy S-315 
irrigation S-318, V-434-5 
lakes S-313 

language and literature. See in In- 
dex Spanish language; Spanish 
literature 

manufactures S-318, M-28: lace 

pictures L-79 ’ 

minerals S-318: mercury M-173 
money, picture M-338 
mountains S-312: Pyrenees P-447 
national songs N-42 
natural features S-311-13, list S-311 
people S-S13— 15, 322, pictures S-315- 
18, 320, 3225 children, pictures 
S-315, 318, 320; how the people 
live S-315-17; Moors M-389; ra- 
cial classification Pw-2S 
population S-S15 
products, list S-311 
relationships in continent, mans 
E-416-17, 419-20, 429, 429fl 
religion S-316, 322a, picture S-318 
rivers S-312-13 

shelter S-316-17, pictures S-314, 316, 
319, S-1Q8: castle, pictures S-321 
tourists interests S-318-20 
transportation S-317 


Esla Bridge, See in Index Bridge 
table ’ 


vegetation S-313 

Spain, hi.story of S-320-25, Reference- 
OxUliite S-323, A list of the rulers of 
Spain tvill be found in the table on 
the next page 

ancient S-320: Phoenicians P-205 • 
Carthage C-129; Barcelona B-64_5 


u.-pem.po; t/p'n, tl(en:u=Prench nasal (Jean) ;2?;=Prenohi (g In azure) :E: = German guttural ch 
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barbarian invasions S-320: Goths 
G-143; Vandals V-437 
Mohammedan conquest M-389, 
M-331, S-320-1 

united under Ferdinand and Isabella 
1-255, S-321; flag P-130r, color 
picture F-128 

Moors expelled M-389, S-S21 
printing introduced P-414d 
Inquisition 1-151 
Ximenes regent X-328 
Charles V C-189-90 
Xew AVorld explorations and con- 
quests A-188-90, C-176, S-276, 

L-110 

explorers; Columbus C-416-19, 
1-255, D-124; A’^espucitis V-464; 
Balboa B-19— 20; Ponce de Leon 
P-368; Magellan M-31-3, A-188; 
conquistadors L-110, 112, pictut es 
A-191, C-177; Cortez C-488-9; 
Pizarro P-278, 280; Cabeza de 
A^'aca C-3; De Soto D-73&-4; 
Coronado C-486 

regions. American Southwest and 
Far AA'^est S-307-85, F-38, pictures 
S-308-308d ; Argentina A-337; 
Chile C-256; Colombia C-388; 
Florida F-149-50, map F-151; 
Galdpagos Islands G-3; Mexico 
M-20G; Paraguay P-77; Peru 
P-1G4; Texas T-93-4; AVest Indies 
AV-93, C-418&, 419, C-528, H-245, 
D-124 

East Indies B-208 
Philippines conquered P-201 
power declines under Philip II P-191 
Cervantes’ military and govern- 
ment services C-179 
Xetherlands lost N-120-1, AV-139 
Armada to England A-372-3, E-333 
Portugal independent P-380 
navy defeated by Blake in Canary 
Islands B-206 

AVar of Devolution. See in Index 
Devolution, AVar of 
AVar of the Spanish Succession 
A-497, S-322 

Bourbon rule begins with Philip V 
P-191, B-265: flag F-138, color 
picture F-136 
Gibraltar lost G-108 
Treaty of Utrecht XI-420 
AVar of the Austrian Succession 
A-497-8: King Geoige's AA’’ar K-46 
Seven Years’ AVar S-107, L-334 
•shelter, picture S-319 
siege of Gibraltar G-108 
.loseph Bonaparte king S-322, B-226 
Peninsular AA'^ar S-322, AA^-91 
Xew AA^'orld po.ssessions lo.st S-322 
boundary settlements with United 
State.s W-22-3 
Central America C-176-7 
Louisiana territory L-334 
Mexico M-206 

South America B-222, S-277, S-43 
Insurrections in Cuba C-528 
war with U. S. S-324-5, lectures 
S-324— 5. See also in Index Span- 
ish-American AA'^ar 
Morocco M-393, 394, T-11 
Alfonso XIII, last of Bourbons A-152 
AVorld AVar I S-322 
Primo de Rivera’s dictatorship 
S-322-322a 
republic S-3220 

civil war S-322o, !M-28, B-5.5, picture 
S-3225; "Fifth Column” AV-250; 
Franco F-277 

economic problems S-322a-b 
fascist dictatorship S-322a-b 
AVorld AVar II S-322n 
Spnlato, Y'ugoslavia. See in Index 
Split 

Spalding, Albert (1888—1953), violin- 
ist and composer, born Chicago, 
111.; debut Paris, France, 1905 
(autobiography, ‘Rise to Follow’), 
Spalding, Albert Goodwill (1850— 
1915), baseball player and business- 


man, born Byron, 111. See also in 
Index Baseball Hail of Fame, table 
helps to found Xatlonal League B-72 
Spalding, Henry Harmon (1804-74), 
missionary, born Bath, N. Y". ; to 
Idaho 1836 as missionary to Nez 
Percd Indians; translated Bible in- 
to their language: 1-23 
Spallnnraiii ispdl-lan-tsa'ne) , Lazaro 
(1729-99), Italian naturalist, born 
Scandiano; studied digestion, respi- 
ration, circulation of blood, and re- 
generation; helped to disprove 
theory of spontaneous generation. 
Spandan (shpan'dou), Germany, sec- 
tion of Berlin; major Nazi war 
criminals imprisoned here. 
Spandrel. See in Index Architecture, 
table of terms 

Span'iel, bleed of dog D-llOa— b, table 
D-118, 119. Sec also in Inder spaniel 
by name, as Cocker spaniel 


RULERS OF SPAIN 

House of Aragon 

1479-1504 

Ferdinand and Isabella 


(Union of Castile and 
Aragon) 

1504-1516 

Ferdinand* King ol all 
Spain 

Housr of Hapsrurg 

1^16-15% 

Charles I 

15S6-1598 

Philip H 

1598-1621 

Philip III 

1621-1665 

Philip IV 

1665-1700 

Charles II 

House OF Bourbon I 

1700-1746 

PInhpV 

174(1-17.59 

Ferdinand Vl 

1759-1788 

Charles III 

1788-1808 

Charles IV' 

1808 

Ferdinand Vll 

Housf op Bonaparte 

1808-1813 

Joecpli Bonaparte 

Bourbon Restoration I 

1814-18.53 

Ferdinand V^II 

1833-1868 

Isabella 11 

[1868-1870 

Pro\ isional Governnient) 

House OF SwoY 

1870-1873 

Amadeus I 

11873-1874 

First Republic] 

House of Bourbon 

1875-1885 

Alfonso XH 

1885-1886 

Maria-de-laB’Merccdes 

1886-1931 

Alfonso XIII 

[1931 

Second Republic) 


Spanihli-Americaii AVar (1898) S-324- 
5, pictures S-324— 5 
causes S-324 

leaders, American S-324-5: Dewey 
D-77, S-324; McKinley M-19; 

Theodore Rooserelt R-220, S-326' 
Sampson S-325 ’ 

New Englanders, picture M-17 
results S-325, M-19-20, P-13: draws 
U S. upon world stage T-166; Mari- 
ana Islands and Guam G-221 
songs N-41 
uniform U-236 
veterans’ benefits V-466 
veterans’ organizations P-98 
yellow fever G-142, M-403 
Spanish Armada. Sec in Index Armada. 
Spanish ’ 


Rpaiiisii iiaj onet, yucca T-345 
SpaiiUli blacU, a paint C-480 
Spanish Ci\il AA’ar (1936—39 
S-322a, B-65, M-28, picture S-322 
Franco F-277 

Spanish fly. See in Index Bliste 
oeetle 


bpaniMi Fork City, also Spanish For 
® ® Provo; po 

0230; cannery, beet sugar factor 
foundry : map U-416 
Spanisli Guinea. Spanish colony in i 
equatorial Africa at Gulf of (luine: 


includes mainland Rio Muni and 
islands Fernando P6o. Great 
Elobey, Little Elobey, Corisco, and 
Annobdn; total area, 10,853 sq. mi.; 
pop. 198,663; cap. Santa Isabel on 
Fernando P6o : map A-46 
relationships in continent, maps 
A-46-7, 41-2, 39 

‘Spanish Gypsy, The’, a poetic drama 
by George Eliot E-332 

Spanish hogflsh, species of wrasse 
(Bodianus riifus), half crimson and 
half golden in color, inhabiting the 
waters of the AA^'est Indies where it 
is eagerly sought as a food fish. 

Spanish Horse H-428d, table H-428e 
Chincoteague Pony H-428b 

Spanish in America A-188-90, L-110, 
112, maps U-378, 379, pictures 

A-191, C-177, Reference-Outline 

U-396. See also in Index South 
America, subhead exploration and 
conquest; and names of separate 
countries 

California C-44-7, S-308o-b 
explorations, Reference-Outline 
U-395 

Florida F-149-50, G-79, A-216, map 
U-378 

irrigation practiced by colonists 1-250 
Louisiana L-333, 334 
Southwest S-307-8b, N-181, A-346, 
pictures S-308-308a: Colorado 
River C-415; Coronado C-486; 
Texas T-93-4 

Spanish Inquisition. See in Index In- 
quisition 

Spanish Inngii.age S-326 
niphabet A-178 

number of people speaking L-98 
origin R-180 
South America S-247 
surnames N-2b 

Spanish literature S-325-8, pictures 
S-325-7. See also in Index names of 
chief writers 

chief Avriters, lists S-327-8, D-136 
drama S-S26, 327: place in Euro- 
pean literature D-132; chief dram- 
atists, list D-136 
folk tales S-416, list S-422 
Latin American L-124-9, pictures 
L-125-6, 128 

Spanish Main, term originally applied 
to mainland along n. coast of South 
America from Orinoco River to 
Isthmus of Darien; later applied 
also to AA’aters n. of this region; 
C-122, C-388 
piracy P-272, C-388 

Spanisli missions in America S-308— 
308re 

Arizona, picture A-355 
California C-46-7, pictures C-45, 
A-323, M-357 
Texas T-93-4, picture T-81 

Spanisli Morocco, Spanish protectorate 
in n, Morocco; about 10,800 sq. mi.; 
pop. 1,180,000; cap. Tetudn. In 
broader sense, Spanish Morocco 
includes, in addition to this north- 
ern zone, the protectorate of the 
southern zone of Morocco (area 
10,039 sq. mi.; pop. 12,000). This 
southern zone is separated from 
the northern by French Morocco, 
and is administered as part of 
Spanish AVest Africa: M-393, maps 
A-46, A-167 

flag P-136d, color picture F-134 
relationships in continent, maps 
.A-46-7, 41-2, 39 

Spanish moss, or Florida moss, an 
air plant A-111, pictures G-81, 
C-534, color pictures U-276, P-291 
uses L-324 

Spanisli Netlierlaiids, proA’inces in the 
Loaa' Countries left to Spain after 
Holland secured its independence; 
after cession to Austria, 1713, 
called Austrian Netherlands: cor- 
respond to modern Belgium: B-Hb 

Spanish onion 0-383 


Key: cope, dt, for, fast, wh<it, ffjll; me, yet, fern, there; Ice, bit; 


roAV, Avon, for, n6t, do ; eftre, bat, rj/de, fidl, biirn ; out; 
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Spanish Sahara, in coastal region, n.w. 
Africa a subdivision of .Spanish 
West Africa ; includes the territory 
.S’aguia el Hamra and the colony 
ilio de Oro; total area 105,409 sci. 
mi.; pop. 37,116; cap. Aiun; map 
A-46 

Spanish Snccession, AVar at (1701- 
14) A-497 

Louis XIV and L,-320 
.Marlborough’s victories M-98 
Queen Anne's War Q-U , . 
results A-497, U-420: England A-253 
Spanisli Trail, an extension of the 
.Santa Fe Trail F-41 
"Old Spani.sh Trail” U-409 
Spanish West Africa, political desig- 
nation for .Spain's - possessions in 
n.rv. Africa; these pos.sessions (to- 
tal area more than 116,000 sq. mi.; 
pop. 94,968) include a .small coastal 
territory, Ifni (.seat of Sidi Ifni, 
cap. of Spanish West Africa), and 
to the south a separate and much 
larger coastal area, composed of 
(I) the protectorate of the southern 
zone of Jlorocco, (2) the territory 
Saguia el Hamra, and (3) the 
colony Rio de Oro; .Spanish West 
Africa does not include Spanish 
Morocco proper (protectorate of 
the northern zone of Morocco) : 
map A-46 

relationships in continent, maps 
A-46-7, 41-2, 39 

.Sahara .S-14-16, pictures S-15-16 
.Spanner, a tool T-150 
.Spar. See in Index Nautical terms, 
tahio 

.Spare, in bowling B-266 
Spargo, .John (born 1876), American 
.social reform leader, born in Eng- 
land; author of many books and 
article.? on ^lai^ian socialism. 

.Spark coll T-167 

Sparkman, .John >J(nckson) (born 
1899), political leader, born Mor- 
gan County, Ala. ; U.S. congress- 
man from Alabama 1937-47; U.S. 
senator 1947- ; appointed mem- 

ber of U.S. delegation to United 
Nation.? General Assembly 1950 ; 
Democratic vice-presidential nomi- 
nee 1952. 

Spark plug, in gas engine M-436, pic- 
ture A-514 
voltage used E-300 

Sparks, .Jared (1789-1866), American 
clergj-man (Unitarian) and h'sto- 
rian; profes.sor of history at Har- 
vard 1839-49, president 1849-53; 

"Tilings of Franklin and 
uashmgton, with biographies. 

Sparks, Xev., city just e. of Reno; 
r?h- ®203 : railroad shops ; maps 
N-132, U-252 

Spark transmission, in radio R-34 
. narrow S-328, picture S-328 
r.iiglish, or house, sparrow S-328, 
o. A-250a, color pic- 

color picture 
1 •’ wear B-176; intro- 

uuced into U..S. C-112 

^'328, color picture 
vosn.. ■ picture E-268a 

S-328: bay-winged 
B-353; care of young B-174 
till " ^ H-292, 293, color pic- 

I'icture .S-191 

Coast Auxiliary Reserv'e, 

Spar-t-f 

S-32R ancient Greece 

8-329 ' G-189, 197, picture 

KOvL'm ^-328-9 

1^-354, S-329 

^ to At hens G-198 

'''^i’ch «, German ii- n 
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refuses aid to Athenians at Mara- 
thon P-168 

conquers Athens G-201 
supremacy G-201, S-330 
war with Thebes T-115-16, picture 
T-115 

conquered by Alacedonians G-201 
modern town .S-330 
.Spartan phalanx T-116, picture T-115 
•Spartacans, radical German party 
S-330 

Spartacus (spSr'tfi-kiis) (died 71 
B.C.), led Roman slave revolt S-330 
.Spartanburg, S. C., city in n.w. ; pop. 
36,795; peach shipping point ; textile 
product.?, machinery, wood products, 
metal products, fertilizers; railroad 
shops; Converse and W^offord col- 
leges, Spartanburg .lunior College: 
S-284, maps S-290, U-253 
Sjiartiates (spar'tl-dts) , Spartan citi- 
zens S-329 
.Spar torpedo T-166 
Spat, of oysters 0-438, 439, 440 
Spatlie (spath), a leaflike envelope 
protecting certain kinds of flower 
buds F-184 
palm P-47 

Soatterdock, or yellow pond lily 
W-65, 66 

.Spaviiiaw, Rake, in n.e. Oklahoma; 
furnishes Tulsa water supply ; popu- 
lar resort: T-205, map 0-371, pic- 
ture 0-375 

Spawn, eggs of fi.shes, amphibians, 
mollusks, and other anima.ls, espe- 
cially in inas.ses 
fish F-105-6; salmon S-28, 29 
frog F-299, picture F-300 
lobster L-287 
salamander S-26 
toad T-141 

.Spawn, of fungi. See in Index Myce- 
lium 

Spayed heifer C-141o 
Siieaker, the pre.sidlng officer in vari- 
ous legislative assemblies. In U.S. 
Congress, he is elected by members 
for one Congress and is leader of 
party in power. In British House 
of Common.?, the speaker is also 
elected, but upon taking chair lo.ses 
all political identity; he may not 
take part in the debates and votes 
only in case of tie; because of non- 
parti.san character he is frequently 
re-elected in .spite of change of 
party majority, and upon retire- 
ment usually receives a peerage 
state governments S-385 
United States C-435a.- power.? limit- 
ed T-4; salary, fable U-357 
Spear, long, pointed weapon used 
since earliest times for war or 
hunting 

Greek phalanx W-8 
primitive man M-63, 66 
Roman Legion W-9 
Spearmint, or garden mint M-291 
scientific name JI-292 
Speoiallst.s, in medicine and surgery 
M-1 64-1 64a 

Specialization, in biology L-224c 
Specialization of labor, or division of 
labor E-227, 1-144, M-14 
assembly line. See in Index A.?sem- 
bly line 

beginnings A-57 
foundation of society S-220 
in management 1-140-1 
international trade and 1-191-2 
pioneer life P-263 
Whitney establishes W-132 
Special Staff, of U. S. Army A-383 
Special theory of relativity R-lOO 
Specie ispe'shi) circular, Jackson’s 
(1836) J-287 

Specie payment, the redemption of 
notes in lawful coin M-338, P-235 


resumption of, in United States his- 
tory M-338, H-297, 298; Grant rec- 
ommends (3-153 
su.?pen.sion, 1812 B-52 
Specie.?', in biology B-152 
Specif'ic, drug which is used to cure 
a .specific disea.se D-ISS 
.Specific duty, tariff T-16 
Specific gravity 
hydrometer measures H-460 
water as standard ’W-62 
Specific beat, in physics, the quantity 
of heat (calories) required to rai.?e 
the temperature of a unit weight 
(cubic centimeter) of a substance 
by 1° Centigrade. .Since a calorie 
is the heat necessary to raise 1 c.c. 
of water 1° C., it follows that the 
specific heat of water is 1. Nearly 
all other substances have lower 
.specific heats: H-319, W-60 
.Specific re.slstance, of electrical con- 
ductors E-297 

.Speckled alder, or iioary alder A-147 
Speckled scallop (Plapioctenium cir- 
cnlaris aequiszilcatus') , clam shell, 
color picture S-139b 
Speckled trout T-193 
.Specfacled bear B-85, 88 
altitude range, picture Z-362 
.Spectacled cobr.a, the cobra de capello 
C-373 

.Spectacled owl, picture 0-430 
Spectacles. See in Index Eyeglasses 
‘.Spectator, Tlie’, an English daily peri- 
odical i.?sued from Alarch 1711 to 
December 1712 E-378, A-18 
.Spec'trograpli, a spectroscope with 
camera attachment S-332, diagram 
S-S3S, picture S-333 
Federal Bureau of Investigation 
ttse.?, picture F-48 
mass spectrograph, diagram A-459 
.SpectrolieTiograpii S-463, picture 
0-326 

Spcc’trnm and spec’troscope S-331— 4, 
C-395-6, pictures S-331— 3, color dia- 
gram C-391 

astronomical use 0-326, S-331-3, 

A-440, 442, diagrams S-331— 3, pic- 
ture A-428 

diffraction grating S-332 
infrared rays 1-148-9 
rainbows R-70 

red shift of starlight, in relativity 
R-lOO 

ultraviolet rays U-233-4 
X-ray .spectra X-330, S-334 
Zeeman effect ,S-333, S-453 
.Spectrum colors C-392, 395—6, color 
charts C-393, 398, color diagram 
C-391 

Speculation, an investment involving 
ri.sk with opportunity for gain 
bulls and bears of trade B-214, S-399 
exchanges B-213-14, pictures B-213 
margin trading B-214, S-400 
Mississippi Bubble L-334 
panics. See in Index Panics and de- 
pre.?sions 

stocks 5-398-400, pictures S-398a-9 
tulipomania T-204 
U.S. after AVorld AA'’ar I H-267 
Spec’ulum, mirror of reflecting tele- 
.scope T-47-8 

.Spec (shpd), Maximilian, count von 
(1861-1914), German admiral- 
went down with his .ship the 
Scharnhorst, off the Falkland Is- 
lands: AV-224 

Speech. See also in Index Grammar- 
Rhetoric 

animals: chimpanzee C-256; crow 
C-519: myna S-384; parrot, ma- 
caw, cockatoo P-91, P-93, color 
picture P-92; raven R-79; signal- 
ing V-617 ^ 

conversation C-458-61 
deaf-mutes, teaching of D-26 
defects of childhood C-240c 
development in child C-240b-c 
organs of A^-516-17 
visible .speech D-25 
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Speech, figrures of. See in Index 
Figures of speech 

Speed, a rate of motion ; distinguished 
from velocity, which is speed in a 
given direction 

airplane; Indicators A-92; landing 
A-97; Mach numbers A-9B; rec- 
ords, table A-104. See also in 
Index Aviation, table of records 
automobiles A-504: speedometer 
S-334, pictute S-334 
birds’ flight B-156 
earth’s, in orbit, diagram E-172 
escape velocity S-309c 
falling bodies G-171 
fish F-101 

guided missiles G-225a, b 
light L,-230-l 
motorcycle B-143 
railroad trains L-290 
relativity of, Einstein’s R-99 
ships at sea: passenger and cargo 
ships, table S-169; reckoning 
L-294-5, picture L-295 
solar system S-372 
sound S-237, graph S-238 
streamlining increases S-427— 9, pic- 
tures S-428 
tanks T-11 

terminal velocity G-171— 2 
wind velocity, scale W-155 
Speedom'eter, of automobile S-334, 
pictures D-29, S-334 
Speedwell, herb. See xn Index Veronica 
‘Speedwell’, Pilgrims’ ship M-145 
Speedwriting S-166 
Speiciier (spi'cher), Eugene (born 
1883), painter, born Buffalo, N."?.; 
noted for sturdy figure pieces, por- 
traits, and landscapes. 

Speior, Germany. See in Index Spires 
Speke (speb), John Hanning (1827- 
64), English explorer, discoverer of 
Lake Victoria and Lake Tangan- 
yika: V-471 

Spell Down, a game G-8e-/ 

Spelling S-335— 6 

difficulties in English S-335: 100 
most difficult words S-336 
method of learning S-335-6 
rules S-336: possessives and plu- 
rals N-306, S-336 
teaching L-loOa-b 
Webster’s influence W-83-4 
Spellman, Francis Joseph, Cardinal 
(born 1889), Roman Catholic prel- 
ate, born Whitman, Mass.; auxiliary 
bishop of Boston 1932-39; arch- 
bishop of New York after 1939 ; 
created cardinal 1946. 

Spells, magical practices M-34 
Spelman College, at Atlanta, Ga.; 
affiliated with Atlanta University 
as undergraduate college for Negro 
women; founded 1881; arts and 
sciences. See also in Index Atlanta 
University 

Spelt, a wheat W-119, picture W-116 
Spelter 

brazing A-173 
zinc Z-351 

Spence, Catherine Helen (1825—1910), 
novelist and social reformer, born 
Melrose, Scotland; settled in Aus- 
tralia 1839; A-493 
Spencer, Anna Garlin (Mrs. W. H.) 
(1851—1931), social worker, educa- 
tor, Unitarian minister, born Attle- 
boro, Mass.; supported woman suf- 
frage and peace movement. 

Spencer, Cornelia. See in Index 
Yaukey, Grace Sydenstricker 
Spencer, Herbert (1820—1903), Eng- 
lish philosopher S-336-7, picture 
S-336 

George Eliot and E-330 
quoted on billiards B-144 
wanted science in schools E-254 
Spencer, Platt Rogers (1800—1864), 
penman, born East Fishkill, N. Y. ; 
originated Spencerian handwriting 
method; taught penmanship and 
wrote books on the subject. 


Spencer’s Gulf, large bay on s. coast 
of Australia, map A-488 
Spender, Stephen (born 1909), poet 
and critic, born London, England; 
known for vigor of his left-wing 
ideas and for his expression of them 
in poems of fluid imagery and deli- 
. cately controlled rhythms (‘The De- 
structive Element’, criticism ; 
‘Poems of Dedication’ ; ‘The Edge 
of Being; Poems’; ‘World Within 
World’, autobiography). 

Spongier (.shpeng'lci-) , Osnald (1880- 
1936), German philosopher and 
writer S-337, picture G-84 
Spenser, Edmund (1552?-99), English 
poet S-337-8 

‘Faerie Queene’ E-376(i-b 
verse form used p-336 
Spense'rlan stanza P-336 
Spermaceti (.sper-nig-se'ti) , wax, from 
sperm whale W-76, w-114 
candles L-89-90; standard for candle 
power L-228 

Spermatophytes (sper'ma-td-fits') , 
phanerogams, flonering plants, or 
seed plants, the highest group of 
plant life P-289-90, 292-3, 296, 

Reference-Outline B-265 
place in plant life P-289, color pic- 
ture P-289 

Sperm cell, male element in reproduc- 
tion H-346 
ferns F-53, 54 
liverwort L-279 
moss M-404-5 

Sperm oil, in head cavity and blubber 
of the sperm whale W-144 
Sperm wha'e, or cachalot (kdsh’a-l6t) 
W-114, 112, picture W-113 
ambergris P-149 

Sp6rr.y, Armstrong (born 1897), 
author and illustrator of children’s 
books, born New Haven, Conn, 
wrote and illustrated ‘Call It 
Newbery medal 
1941)’ Storm (!lan\as’, ‘Danger to 
Windward , Rain Forest’, ‘Voyages 
of Christopher Columbus’, 'Thunder 
Country , and ‘John Paul Jones’. 
Sperrj, Elmer Ambrose (1860-1930), 
inventOT and electrical engineer, 
born Cortland n Y , held 400 
patents; developed gyrocompass 
and gyrostabilizer; advanced light- 
ing and electrochemistry 
gyrocompass G-238, picture G-238 

«eorge Sperl (born 
1900), biologist, born Covington, 
Ky., cofounder University of Cin- 
cinnati s Basic Research Labora- 
tory director 1926—35 made direc- 
tor Institutuni Uivi Thomae. Cin- 
cinnati research institute, 1935; 
discoveries include biodynes and 
vitctmin prcptirft^iQi’jg 

(born 1872), poet, 
born Washington, D C • Pulitzer 

Pvkked'uJr <;^*ddler’s FaTeweU’; 
Naked Heel . Slow Wall’ ) 

Spejer, Germany See m Index Spires 

moo?" W-67^ M-405-6 

peat bogs P-108 

®'’m“i 76“’’ 2-361. table 

Sphecoidea (s/e--fcot-de-a). the suner- 
family of niud-dauber wasps W-63 
bphenodon. See 

chocephalia; Tuatara vvuyn 

Sphenoid (.sfe’noid) bone loo 
tures S-192, N-306 * *-192, pic- 

diagram G-61 

1U162 M-152, diagrams 

Spherwal aberration, light L-169. 

®‘’if"sphlrickrtri?hg,'e^;’a’'^‘f°^ 

diagrams (i^ei E-192, 


Key: cdpe, dt, far, fast, whpt, fqll; md, yet, fern, there- 1 — 

» Dit; row, 


Sphinx isfinks) S-33S— 9, picture S-338 
Egyptian S-76: Great Sphinx S-338- 
9, picture S-338 

Greek S-339: riddle of 0-346, R-153 
Sinaitic A-179, picture A-176 
Sphinx moth, or hawk moth, any of 
the order Lepidoptera, family 
Sphingidae ; especially the tomato- 
worm sphinx {Protoparce guinque- 
maculata) ; moths are excellent 
pollinators of plants: B-369, color 
pictures I-154c 

caterpillar destroyed, picture 1-164 
tomato worm (larva of sphinx 
moth), color picture I-154c 
Sphjrcnidae (sfi-ren'i-de) , family of 
fishes comprising barracudas B-60 
Spi'en, a bright star in the constel- 
lation Virgo S-372, chart S-376 
Spiceherry, or wintergreen W-156 
Spice bnsh, or Benjamin bush, a shrub 
(Benzoin aestivale) of the laurel 
family; clusters of fragrant yellow 
flowers followed by red berries; 
bark and leaves aromatic. 

Spice Islands, name given, in the 
Middle Ages, to the region from 
which soices came, the modern 
East Indies; E-201 
Spicer, John O. (1835—?), whaler cap- 
tain, born Groton, Conn.; dis- 
covered Spicer Islands in Foxe 
Basin, w. of Baffin Island, 1879; 
islands believed lost until seen by 
members of a Canadian Department 
of Mines expedition 1946. 

Spices and condiments S-339-41, pic- 
tures S-340-1 
cloves C-360 

early trade in S-339, E-201 
ginger G-109 
mustard M-474 
nutmeg and mace N-S16 
pepper P-143-4 

Spider S-342-8, pictures S-342-8 
anatomy S-342-3, pictures S-346: 
eyes S-342, pPiure E-461J foot, 
pictures F-225, S-346; lungs 

A-250b, picture S-346 
beneficial to man S-342 
Bruce and the spider B-332 
classification S-348 
mites and ticks distinguished from 
S-347 

mythical origin A-446, S-348 
place in "family tree" of animal 
kingdom, picture A-251 
sacs for eggs S-343, 345, pictures 
N-68, S-343 
scorpion related S-61 
tarantula T-15, picture T-16 
thread used in micrometer M-231 
web S-343— 4, pictures S-342-5 
Spider beetle B-107 
Spider crab. See in Index King crab 
Spider lily. See in Index Peruvian 
daffodil 

Siiider monkey M-351, picture M-350 
Humbo’dt’s woolly monkey, picture 
M-348 

Spider shell. See in Index Scorpion 
shell 

Spider silk S-342— 3 

Spiderwort family, or Commelinaceae 
(ko-mel-i-nd’sS-e) , a family 01 
plants, native to the tropics, includ- 
ing spiderwort. wandering Jew, and 
the dayflower W-7 _ . 

Spiegeleisen (spe' gel-i-zen) , a oast 
iron containing manganese M-77, 
1-243 ^ „ 

Spiegel Grove, home of Rutherford B- 
Hayes H-299 

Spielhagen (shpll’hd-gen), Friedrich 
von (1829-1911), German novelist, 
dealt often with social and Poht'O^ 
problems; liberalist (‘Problema- 
tischeNaturen’, ‘Sturmflut’). 
Spiel-Oper (shpll-o’per) , comedy 
opera 0-397 

Spike, of flower, picture P-181 
Spike’nard, or nard, a costly perfum 


won, fdr, not, dp; cure, bitt, r)(de, fall, bilrn; oat, 



SPILLWAY 

nroduced from a plant native to 
the mountains of n. India; used by 
the kncients in baths and at feasts; 
ointment of spikenard mentioned m 
Bible was probably an oil or fat 
«cented with the perfume. In the 
ITS an herb (Aralia racemosa) 
with spicy aromatic roots is called 
American spikenard. 

SnUlwav, device for carrying off. water 
Xms D-6, diaqram V-lla. pictures 
“ S-6, 1-252, P-58, 59, N-210, color 
nicfiire 11-308 , , 

flood control F-145, M-310, picture 
F-146 

Spin, in airplane A-90. See also in 
Index Aviation, table of terms 
Spinach, a fleshy-leaved herb (Spina- 
cia oleracea) of the goosefoot fam- 
ily; a widely used vegetable; leaves, 
which contain Iron and vitamins, 
are cooked as greens, picture ><-47 
when and how to plant, table G-19 
Spi'nal canal S-191 

Spinal cord, the portion of the cen- 
tral nervous system contained 
within the backbone S-191, B-279, 
280, pictures B-279, 281, N-111— 13 
reflexes B-279 

spinal nerve N-111, pictures B-281, 
N-112-13 

Spinden, KfeibcTtl J(osepb) (born 
1879), anthropologist, born Huron, 
S, D.; curator of American Indian 
art and primitive cultures at 
Brooklyn Museum after 1929 ; 
known for Mavan calendar and 
chronology of Mayan inscrintions ; 
author of 'Ancient Civilizations of 
Mexico and Central America'. 

Spindle, for spinning S-349-50 
■ Spindle shell (Fvsus nicobarious) , 
mollusk shell, color picture S-140 
Spindle tree, genus of shrubs of the 
staff tree family; European spindle 
tree {Bnonymus europaeus) is a 
hardwood shrub formerly used in 
making spindles; American species 
is the wahoo or burning bush 
{Euonymus atropurpureus) . 

Spindle whorl S-349 

Spine, the vertebral column, or “back- 
bone” S-191, V-464, pictures S-192, 
N-113 

birds, modified in B-156, picture 
S-191 

fish, development In F-107-8 
snakes S-20.'5 

spinal cord._ See in Index Spinal cord 
(epi-neV), a semiprecious 
stone of blue or red color occurring 
in Burma anrl Cevlon: often 
token for ruby or sapphire: J-360 

fish 

fiair enlarged into H-243 
norned toad, picture P-421 
porcupine P-374 
sea urchin S-383 

P-247 

annuaU^rn“*’ medal awarded 
distitfilL^” American Negro of 
Vnin ' created 1914 by Joel E 
and ^873-1939). whife author 

NatiS founders of 

ment nf Advance- 

B-214 <5„ sloop, picture 

‘et-ms tabk^^° ^ndea: Nautical 

fe>«-‘^Wng.fejp.xi8k 

rlim N-318 

,.,Platin7m' ' 

■ ' - Worm S-183 

^‘U8el/ ^^chnique in fishing 
F-ug^ P-118e-/, pictures 

Otfrl 

S-348-52, pic- 
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ancient textiles T-103-5, pictures 
T-103'-4 

Arkwright’s spinning frame A-372, 
1-131 

Armenia, picture K-250 
Canada, picture C-83 
Cartwright's pow'er loom C-130, 
1-131 

cotton C-496— 7, picture C-497 ; 
ancient S-349-50 

Crompton’s spinning mule C-515, 516, 
1-131, picture 1-131 
England T-107 

fabrics F-4-8, pictures P-7-9, color 
picture P-5 

first power loom in U,S. JI-135 
France T-106 

Hargreaves’ jenny H-269, 1-131, 

picture H-269 

Indian S-351, R-250. picture 1-92: 
Navajo blankets, pictures A-358, 
S-350 

Industrial Revolution caused by in- 
ventions 1-131—2, 1-202—3 
inventions, table I-204c 
Italy T-106 

Jacquard apparatus S-352, P-7, pic- 
ture R-251; for carpets R-252, pic- 
ture N-209; lacemaking Ij-77, pic- 
tures L-80-1 
Japan, pictitre J-318 
lace L- ’77-81, pictures L-77-81 
linen L-254 

loom. See in Index Loom 
Peruvian Indian textile, pictures 
T-104, C-498 
present day T-98 
rayon R-79-81, pictures R-80 
rope from fiber, pictures R-229 
rugs and carpets R-247-52, pictures 
R-247-8, 250-1, color picture R-249 
silk S-184-5, pictures S-185 
tapestry T-13-14, pictures T-13-14, 
color picture T-12 
Turkey, pi'tnre T-217 
U. S. industry: beginnings 1-134; 
colonial A-211, picture C-356d; 
Rhode Island R-135, picture R-143 
weaving: origin 3-348; improve- 
ments S-350-2 

wool W-197, pictures ■W-194-6, 1-130, 
S-349 

Yugoslavia, picture B-22 
Spinning frame, pi'tnre T-98 
Arkwright’s A-372, 1-131 
Spinning giands, of spider, picture 
S-346 

Spinning jenny, invented by Har- 
greaves H-269, 1-131, pictures 

H-269, R-229 

improved by Crompton C-616 
Spinning lure, a casting bait, picture 
P-llSc 

Spinning mule, Crompton’s C-515, 516, 
1-131, picture 1-131 
Spinning ulieel S-350, pictures S-349, 
350, A-202, 207, 1-130 
Spinora (spi-no'xq) , Baruch, or 
Bcaedict (1632—77), Dutch philos- 
opher, born Amsterdam of Portu- 
guese Jewish parents: earned liv- 
ing by grinding lenses; gentle and 
kindly character, yet severely 
treated Ijy world of his time; ex- 
communicated by leaders of Jewish 
synagogue in Amsterdam because 
of his beliefs; believed in applica- 
tion of reason to philosophy and 
religion; called by Novalis "the 
God-intoxicated man’’ ; saw all 
things as correlated activity de- 
pendent upon God; greatly influ- 
enced modern thought. 

Spin pairing, or spin coupling, of elec- 
trons AI-142e 

Spintlia “is ope. for detecting radio- 
activity R-64a 

Spiny antca.er, or eeiiiclna, relative of 
duck lill D-163, pi- ture A-480 
.Spiny lobster L-288 
“Florida lobster" K-37 
Spir'acle, breathing orifice of an in- 
sect 1-154 


silkworm, picture R-117 
Spiral galaxy, picture S-370 
Spiral nebulae N-106, 107, picture 
N-107 

Spire, in architecture A-317 
Spire'a, or spiraea, various flowering 
shrubs S-352 

Spires (German Speyer, or Spcler), 
town in s.W'. Germany, on Rhine: 
pop. 31,706; Romanesque cathedral 
begun 1030 
Diet of (1529) R-92 
Spiril'lum (plural spirilla), a cork- 
screw-shaped bacterium, picture 
B-12 

Spirit, or spirits, in pharmacy, an 
alcoholic solution of a volatile sub- 
stance, as spirits of camphor or 
spirits of ammonia 
of hartshorn A-236 
Spirit level, an instrument to test 
whether a surface is horizontal; 
consists of a glass cell nearly fliled 
with spirit (alcohol or ether) so as 
to leave a bubble which always 
moves to highest part of tube: T-154 
in surveying S-458, picture S-457 
‘Spirit of St. Louis’, the name of the 
airplane in which Clharles A. Lind- 
bergh flew to Paris L-253, picture 
A-102, table A-104 
Spiritualism, belief in possibility of 
communication with the dead S-352. 
For membership of spiritualists, see 
in Index Religion, table 
Spirituals, Negro F-199 
Spirogy'ra, or pond scum, a filamen- 
tous green alga A-154 
Spit, a small sandv point 
how formed E-184 

Spitsbergen (.splts'bfir-yen) , or Spitz- 
bergeu, an archtpelago in the Arctic 
O^ean about 400 mi. n. of Nonvay; 
chief islands IVest Spitsbergen 
(Mainland), North East Land, and 
Edge I.s’and : with .smaller adlacent 
Islands and Bear Island (about 120 
ml. to the south) malces up Nor- 
wegian colony of Sv.albard: area 
about 24,300 sq. mi.; discovered 
1194 by Vikings and rediscovered 
1596 bv Barents; coal chief product: 
N-304b, maps P-346, W-205 
Spittelcr ( shpit’ el-er) , Carl (1845- 
1924), Swiss poet and novelist; 
trained in theology; taught for 8 
years in Russia, then devoted rest 
of his life to writing; won Nobel 
prize in literature 1919; renowned 
for rhvthmical, charming prose, 
epic and short verse. 

Spitting silver S-188 
Spittle bug. See in Index Froghopper 
Spitz'kop, town on Vaa! River in prov- 
i^nce of Cape of Good Hope in 
Lnion of South Africa; site of de- 
feat of Boers under Botha 1900 
Splash system, of lubricating a gas 
engine A-519 

flddleback chair 
1-178, picture 1-179 
Spleen, a bean-shaped, glandlike 
ductless organ in the upper abdo- 
men to the left of the stomach, 
color picture P-243 

^®B-™0^9' 

Spleenworts (spleen, a human organ 
and wort. Old Saxon word for 
plant), various small ferns once 
used as medicine for internal dis- 
^rders; found on rocks and walls- 

Snli'-es in rope K-69-3 

P-96b, picture 

Splinter, first aid P-98 
Split ^ (split), Yugoslavia. Italian 
fd). Dalmatian port 
on Adriatic 75 mi. s.e. of Zara; pop 

B 23"fe‘'42’5°*’ • 7'”® 
iiZS, L-425, picture B-27 ^ 
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Split commutator, o£ electric genera- 
tor E-290 

Split sliot, in fishing, list F-llSli, 
Splits, leather, those parts of tanned 
hides or skins sliced off on a split- 
ting machine to level the gram (or 
hair) side of the hide or skin to 
an even thickness; uses inciude 
low-priced luggage, shoes, linings. 
Splittail, strange-looking fish (Pogon- 
ichthys macrolepiclotiis), with lean 
bod3', flat head, and expanded tail ; 
allied to the squawfish; not con- 
sidered edible; common in Sacra- 
mento River, Calif., and tributaries. 
Split ticket, in voting B-37 
Spode, Josiah (1754-1827), English 
potter, born Stoke-on-Trent, Eng- 
land, where he manufactured bone 
china; son of Josiah Spode (1733— 
97), potter; P-397, 398 
Spodiimene (spdd'yn-'inen) , a lithium 
aluminum silicate; a source of 
lithium; two clear varieties, kunz- 
ite and hiddenite used as gems; 
M-266, table M-176 
Spof’ford, Harriet Prescott (1835— 
1921), prolific novelist and short- 
story writer, born Calais, Me. ('The 
Amber Gods’ ; ‘The Thief in the 
Night’; ‘Sir Rohan’s Ghost’). 

Spohr (sillior), liiidwig (1784—1859), 
German composer, violinist; wrote 
200 works, including operas and 
symphonies; ’The Violin School’ is 
still a standard of instruction. 

Spoils sj’stem C-329 
Arthur and A-390 
Jackson applies J-286 
Jefferson and J-332c 
T. Roosevelt aids reform R-220 
Van Buren continues V-436 
Spokane (spo-kan'), 2d largest city 
of Washington, on Spokane R'ver 
near Idaho border; pop. 161.721; 
S-352-3, picture W-48, maps W-45, 
U-252 

Spokane Bivcr, the outlet of Coeur 
d’Alene Lake; flows w. 120 mi. to 
Columbia River: S-353, maps W-37, 
45 

Spoleto (spO-ld'to), Italian town, 60 
mi. n.e. of Rome; pop. 10,579; Ro- 
man ruins; medieval cathedral; 
French besieged by Italians 1860. 
Spoii'dce, metrical foot P-335 
Sponge, a division of primitive ani- 
mals or their skeletons S-353-5, 
pictures S-363-5 

boats S-355, pictures S-354, B-17, 
W-95 

limy, of Cambrian times, picture 
P-406a 

oyster, enemy of 0-438 
place in “family tree’’ of animal 
kingdom, picture A-251 
Sponge, rubber R-241 
frothed sponge R-241: from syn- 
thetic latex R-246 
Sponge, vegetable, a gourd G-144 
Sponge cake B-298 
Sponge ice 1-3 
Spongin, of sponge S-353 
Spon’son canoes C-113 
Spontaneous combustion P-73 
Spontaneo\is generation, or abiogenesis, 
doctrine that living forms some- 
times arise from inorganic matter 
theory discredited B-161 
Spoon, a casting bait F-118c, list 
F-1187i, picture F-118c 
Spoon, utensil K-59 
silver, making, pictures S-187 
Spoonbill, an ibislike bird with flat 
bill belonging to Ciconiiformes. a 
wading bird order 1-2, 3, picture 1-2 
Spoonbill duck. See in Index Shove'er 
Spoon-billed catfish. See in Index 
Paddlefish 

’Spoon Klver Anthology', a book of 
poems in free verse bj' Edgar Lee 
Masters : Spoon River is a tributary 
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of the Illinois in w.-central Illinois: 
A-230C. See also in Index Masters, 
Edgar Lee , 

Sporades ispor^a-dez") , two island 
groups, belonging to Greece, in Ae- 
gean Sea; Xortheru Sporades, n. of 
Evvoia Island; and Southern Spor- 
ades, comprising the Dodecanese, 
s.w. of Asia Minor : maps G-189, B-23 
Spoian'gium (plural sporangia!, spore 
case, or organ of flowerless plants 
within which asexual spores are 
produced 

ferns P-53, S-355, pictures S-356: 

sori, sporangittm clusters F-53 
mosses M-405 

Spore, of plants S-365— 6, P-295, pic- 
ture S-336 
algae A-164 

bacteria B-13, 14, picture B-13 
ferns P-52, 53, 54, pictures S-356 
horsetails F-54 
liverwort L-279, picture L-278 
mildews and molds M-248 
moss M-405, picture M-405 
mushrooms M-455, 457, picture 

S-356; spore print M-457 
puffball, picture P-297 
rust or smut R-297, pictures R-298 
yeast T-336 

Spo'rophyte, the spore-bearing plant 
or generation (in alternation of 
generations) which produces the 
asexual spores 
fern P-54, picture S-356 
moss M-405, pictures M-405, S-356 
Sporozo’a, class of unicellular ani- 
mals parasitic upon higher animals 
and reproducing by spores 
Sporozoite (spd-rd-c6'it) , a tiny spore 
which moves about freely and re- 
produces asexually M-401 
Sporran (st>6r’an), ornamental purse 
used with Scottish Highland dress, 
picture S-63o 

Sport, in biology, an organism mark- 
edly unlike its parents 
cattle C-141a 

grapefruit, pink-fleshed G-154 
mutation E-452-3 

Sports A-449-50, Reference-Outline 
V-424-5 

American Indian T-95-6 
aquaplaning A-280, picture A-280 
archery A-302-3, pictures A-302-3 
automobile racing A-528-9, pictures 
A-506, 511 528-9, table A-605 
baseball B-63-72, pictures B-63-72 
basketball B-75-6, pictures B-75- 
750 

bibliography H-388, 389-92 
bicycling B-141, 142 
boating B-214-19, pictures B-214-17 
bowling B-266, pictures B-263 
boxing B-267-72, pictures B-267-71, 
table B-272 

bullfighting, picture S-317; Manet’s 
^he Dead Toreador’, color picture 

canoeing C-113-14 
cricket C-511-12, diagram C-611 
curling C-530, picture W-159 
dog racing D-llOb 
etiquette E-408 

falconry P~14— 15, pif~ture P-14 
fencing F-50-2, pictures F-51-2 
fishing P-116— 18/(. pictuies P-118a— f 
color pi’ tures P-117-18 
football P-226—34, pictures F-226— 34 
golf G-136-8, pictures G-136-8 
handball H-256— 7, diagram H-257 
hockey H-402, picture H-402 
horeeback riding See m index 
Horse, subhead riding 
horse racing H-428b, d 
horseshoes Q-14 

hunting H-151-451b, pictures 
n-ASla-b pictures 

kite flying K-52-4, pictures K:-52-4 
lacrosse L-82— 4, pictures L-82-3 
Northmen N-296a-& 

finci^t and modern 
0-379-82, pictures 0-379-81 


polo P-364-5, picture P-365 
quoits Q-14 

radio broadcasting of, picture R-51 
records expressed in percentages 
P-144a 

riflery and marksmanship R-l53a- 
6, pictures R-153a— b 
rodeo C-317, C-155 
rowing B-215; college contests 
B-216; Oxford University 0-434; 
women’s colleges B-215 
Rugby P-230, 231, 234 
safety S-11-12 

sailing B-216-16, picture B-217 
skating W-157 

skeet R-153&, F-81, picture R-163b 
skiing W-158 
soap-box derby S-214 
soccer, or association football 

F-230, 234 

softball B-72, picture B-72 
stilts S-395-6, picture S-395 
surfboard riding, picture H-288!) 
swimming S-471-3, pictures S-471-2 
tennis T-70-2, pictures T-70-1 
track and field T-161-3, pictures 
T-162, table T-161 
trapshooting R-153b, P-81, picture 
R-153b 

volleyball A-450 

ivater skiing A-280, picture A-280 
winter sports W-157-60, pictures 
W-157— 9: AVhite Mountains N-144 
wrestling W-305-7, pictures W-306- 
6 

yachting B-215-17 
Sports car A-527— 9, pictures A-528-9 
Sportsmanship A-449— 50 
character revealed in games B-408 
fishing, ethics of P-116 
hunting etiquette, rules of H-4511i 
‘Sportsman’s .Sketches, A’, by Ivan . 
Turgeniev T-212 

Spot, goody, or Infayette, a fish S-356 
Spot remotal, from fabrics H-411 
’’Spot’’ sales, grain or other commodity 
sold for immediate delivery B-213, 
214, E-228 

Spotswood, or fSpottswood, Alexander 
(1676-1740), American colonial 
governor, of Scottish descent, born 
Tangier, Africa; lieutenant gover- 
nor of Virginia 1710-22; deputy 
postmaster general of colonies 
1730-39 ; developed A^irginia iron 
industry and aided education. 
Spotsylvania, village and county in 
n e. Anrginia; village often called 
Spotsylvania Court House; named 
for Alexander Spotswood ; series of 
battles fought here during Civil 
War. May 8-12, 1864; Confederates 
under Lee, Unionists under Grant, 
tvho sent this message during the 
conflict: “I purpose to fight it out 
on this line if it takes all summer ; 
part of Fredericksburg and Spot- 
sylvania County Battle Fields 
Memorial: map V-487 
battles L-157, map C-335 
Hancock at H-255 

Spotted cowbane. See in Index Water 
hemlock 

Spotted dogfish, one of the small 
sharks. 

Spotted fever. See in Index Typhus 
fever 

Spotted hyena H-460 
Spotted newt S-26, picture S-26 
Spotted salamander S-26 
Spotted sandpiper S-209 
Spotted suslik, animal. Sec in Index 
Suslik 

Spotted Tail (18337-81), Sioux Indip 
chief, born near Fort Laramie^ 
Wyo. ; one of signers of treaty ac- 
cepting as reservation all of prc=' 
ent South Dalcota w. of 
River; negotiated settlement ny 
which Crazy Horse surrendereu. 
his friendship for whites mistruste 
by his own people and he was kilie 
by a tribesman. _ 
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Snotteil T“193 

ISotted turtle Wimj/s 
T-224, picture T-223 

Spottswood, Alexander. See in Index 
Spotswood, Alexander 

Spot-Tveldillg ■W-90 ,-iar:rr 

Sprague (.spray), Frank Julian (1857- 
1934) inventor, engineer, born 
Milford, Conn.; founded Sprague 
Electrical Co. ; builder of early elec- 
tric street railway : S-430, 431 
.Sprague's pipit T-139 
Sprain, first aid F-98 
bandaging ankle, picture P-966 
Sprat, a small herring (.Barengula 
sproffits) 6 in. long, plentiful off 
the European coast; also a similar 
species found in the Atlantic from 
Carolina to the West Indies; a good 
food either fresh or pickled. 

Spratly I-slands, seven tiny islands in 
s China Sea, 640 mi. n. e. of Singa- 
pore; charted and named by Great 
Britain 1867; ciaimed by France 
1933; seized by Japan 1939 as base 
for submarines and planes. 

Spraying 

insecticides and fungicides S-356-7, 
F-239, pictures F-2396, M-404, 
T-82, taile S-357: dusting machine, 
picture P-32a; fog machine, pic- 
ture M-404; tractor tank, picture 
C-492 
paint P-42 
weed kiiiers W-85 
Spraying tools, pneumatic P-329 
Spree (slipra) Biver, e. Germany, 
rises near n. border of Bohemia, 
flows n.w. 227 mi., joining Havei at 
Spandau; connected by canals with 
Oder and Spandau: map G-88 
Berlin B-126, 127, picture B-127 
Spreewald (shprd'valt) , Germany, low 
marshy district dotted with lakes 
and canals in Spree River valley, 
about 50 ml. s.e. of Berlin; about 
106 st5. ml, 

Sprekella (sprl-lce'lt-y.) , a perennial 
plant (g, formosissima) of the 
amaryllis family, native to Mexico. 
Grows to one ft.; root, bulbous; 
leaves narrow; flowers bright crim- 
son, 3 to 4 in. long, with 3 upper 
parts narrow, erect, and 3 lower 
parts rolled to form a cylinder; 
also called Jacobean lily, 
sprengling, Martin (born 1877), educa- 
tor and linguist, born Centre, Wis.; 
mo- languages and 

at Oriental Institute, 
University of Chicago 1915-42 
t ihe Alphabet, Its Rise and Be- 
‘The Story of Writ- 

mg ) : A-179 

1889), British 
^ales: became 
nin« m London Eve- 

(‘Heaven Lies 

“emeter myth D-62-3 
Scamim 

bcanflinavian iegend S-56 


Vernal 
„ orams A-43T 

methtnt'i 


A-433, dta- 


clocfo "’®'*anical 

57, pic- 

68 nair-spnng W-56, 67, 


Of M-143C 


{“fnlture P-sinV 


®»‘ur'ai'vih"^f.®’aw) W-SS-B 

slleWng: 


See 


Pdeg of ^ VV-85-6 

'■ftesian 4®,? springs 

A-389 A-389-90, diagram 

Y-337, picture T-339 


"^^renchu 


Yellowstone National Park, picture 
Y-337 

Spring balance, physical principle 
W-85-6 

Spring beauty, a genus of perennial 
plants (Claytonia) of the purslane 
family with delicate pink or white, 
five-petaled, starlike, flowers grow- 
ing one above the other on a slender 
two-leaved stem and blooming 
early in the spring: color picture 
P-171 

Springbok, or springbuck, an African 
antelope A-262 

Springer, of arch, picture A-297 
Springer spaniel, English, dog, color 
picture D~113, table D-118 
Springfield, 111., state capital, on 
Sangamon River; pop. 81,628: 
S-357-8, 1-40, maps 1-36, U-263 
Capitol, State, picture 1-42 
Lincoln in L-247 

Springfield, Mass., important indus- 
trial center of New England; pop. 
162,399: S-358, maps M-132, U-263 
button industry B-372 
Shays’ Rebellion S-135 
Springfield, AIo., city in Ozarks re- 
sort region in s.w. ; pop. 66,731; 
dairying, poultry, and egg center; 
railroad shops; paper cups, furni- 
ture, and trailer manufacturing; 
Southwest Jlissouri State College, 
Drury College, Central Bible In- 
stitute; scene of Civil War bat- 
tles: maps 11-318, U-253, C-334 
Springfield, Ohio, city 43 mi. w. of 
Columbus, on Mad River; pop. 78,- 
508 ; motor trucks, diesel and gas 
engines, electrical equipment, air- 
craft parts; foundry products, farm 
machinery; magazine printing and 
publishing center; Wittenberg Col- 
lege: maps 0-367, U-253 
Springfield, Ore., city 4 mi. e. of Eu- 
gene; pop. 10,807; lumber center; 
truck and fruit farming; plywood 
manufacture: map 0-416 
Springfield College, at Springfield, 
Mass,; T.M.C.A. institution founded 
1885; arts and sciences, education, 
physical education; graduate 
school. 

'Springfield Kepublican’, newspaper 
S-358 

Springfield rifle F-80, picture A-384 
Spring grain aphis A-273 
Springliill, Nova Scotia, Canada, town 
75 mi. n.w. of Halifax; center 
of coal-mining district; pop. 7138: 
map C-73 

Spring Hill College, at Spring Hill, 
Ala.; Roman Catholic; founded 
1830 ; arts and sciences. 

Springing beetle, another name for 
click beetle B-106, 108 
Spring of water 
artesian well, diagram A-389 
Springtail, small wingless insect of 
order Collembola ; family Entomo- 
brjiidae has smooth cylindrical 
bodies; family Smintlmridae has 
more globular bodies; leaps by us- 
ing its tail as a spring: picture 
1-156, color picture I-154o 
Spring tide T-130, diagram T-130 
Sprlngville, Utah, city 6 mi. s.e. of 
Provo; pop. 6475; art center; head- 
quarters for road-building contrac- 
tors; cannery; fish hatchery; di- 
versified farming; birthplace of 
Cyrus Edwin Dallin: map U-416 
Spring wheat W-115, 116 
North Dakota yield N-291 
United States regions, map U-288 
yield per acre W-118 
Sprinkler 

jet action J-340, picture J-341 
Spruce, cone-bearing tree S-358-9, 
picture S-358, color picture P-287, 
table W-1866 
Labrador resources L-76 


■ German it; pern, po; thin, Uien:n=French nasaU Jean) ;a)i=Prench 


regrowth after forest fire E-214 
swamp forests W-67 
Spruce Knob, or Spruce Mountain, 
highest point in West Virginia 
(4860 ft.), in Pendleton County, e. 
part of state W-99, map W-107 
Spruce pine. See in Index Lodgepolo 
pine 

Spud, a game G-80 
Spun brass B-286 

Spun glass G-1226j pictures G-119, 
122a 

Spun rayon R-81 
Spun silk S-185 

Spurge (spurg) family, or Enphorbla- 
ceao (u-f6r-bt-a'se-e), a family of 
plants, shrubs, and trees of wide 
distribution, including the euphor- 
bias, manioc, sandbox tree, rubber 
tree, candleberry tree, snow-on-the- 
mountain, and castor-oil plant. 
Spurgeon (spur' gon) , Charles Haddon 
(1834-92), English nonconformist 
preacher, whose London congrega- 
tion built Metropolitan Tabernacle; 
his sermons, translated into many 
languages, had wide circulation. 
Spurges, various herbs with resinous, 
milky juice 

poisonous properties P-339 
Spur-winged goose, picture G-140 
Spur-winged plover, or crocodile bird 
(Hoplopterus spinosus) P-321, pic- 
ture C-5146 

Spuyten Duj-vII (spVtn dVvll) Creek, 
small stream which, with Harlem 
River, separates boroughs of Man- 
hattan and the Bronx, New York 
City; now used as ship canal. 

Spy, in military practice, anyone, not 
wearing the uniform of his country, 
and secretly or under false pre- 
tenses obtaining information in 
enemy territory with intent to com- 
municate It to his own army 
international law concerning 1-190 
‘Spy, The’, novel by James Fenlmore 
Cooper, published 1821; hero is 
Harvey Birch, American spy in 
Revolutionary War : first American 
novel widely recognized; set stand- 
ard for fiction of period. 

Spyglass, a hand telescope T-48 
Spyrl (spe’re), Jolmnnn Heusser 
(1827-1901), Swiss writer, born 
near Zurich, Switzerland; educated 
at home, married 1852; chief book 
‘Heidi’, written 1880. still popular; 
her books give a wonderful gallery 
of child portraits, dealing particu- 
larly with Swiss life and customs. 
Squab, a young pigeon P-254 
Squad, in U. S. Army A-380, table 
A-380 

Squad cars, police P-353 
Squadrol, police patrol car P-363 
Squadron (from Italian squadrone 
“square”), a military or naval unit 
U. S. Air Force A-80 
U. S. Navy N-83 
Squall, line W-79, W-IBO 
Squnma'ta, order of reptiles L-281. 

Reference-Outline Z-364 
Squan'to, or Tisquantum (died 1622) 
American Indian, friend of English 
colonists P-325 
Standish rescues S-368 
Square, a unit of measure, table W-S? 
Square, for measuring, drawing, or 
testing nght angles; usually con- 
edges set per- 
pendicul^ly ; common types: try 

square, T square, and carpenter’s 
square; T-154 ^aiueiicers 

Square, in geometry, diagram G-61 
measurement of area M-149-50 dia- 
gram M-149 

Square, of a number P-404 
Square dance, a folk dance P-192e-J 
pictures D-140, U-376, A-226 
Squared circle, in boxing B-267 

Square knot K-60 
in sewing, diagram S-II2 
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Sfiiiare measure. Sc6 in IndeiC Surface 
measure 

Square-moiithetl rhinoceros R-134, 135, 
picture R-134 

Square-rigged ship B-216, S-151 
Square root P-404—5, tchle P-404 
Squasli, a vegetable S-359, picture 
S-359 

when and how to plant, tohle G-19 
Squash rackets, game played ^ In a 
covered or uncovered court with an 
India-rubber ball and rounded 
racket. Players (two in singles, 
four in doubles) try alternately to 
hit ball against front wall of court 
within a certain marked space. 
Squatter, in United States, one who 
settles on public land to obtain a 
title to it U-374, P-270 
Squatter sorereigntj'. See in Index 
Popular sovereignty 
Squawberry. See in Index Par- 
tridgeberry 

Squawfish, a large flsh of the Cy- 
prinidae, or minnow family, in the 
Pacific drainage region. The Colo- 
rado River squawfish is the largest 
American member of the Cyprin- 
idae family, reaching a length of 
six feet. 

Squeers, in Charles Dickens’ ‘Nicholas 
Nickleby’, brutal, ignorant school- 
master who flogged and starved pu- 
pils at Dotheboys Hall. 

Squeteague iskxce-teg' ) , or weakfish, 
famous sport and food fish (Cy- 
noscion reguUs) of the eastern sea- 
board; member of the croaker 
family; sold under the erroneous 
name of sea trout. 

Squid, a ten-armed finned mollusk 
0-338-9, S-369 
classified M-333 

giant squid 0-338, 337, picture 0-337: 

sperm whale attacks ■W-114 
jet propulsion, picture J-341 
Squier, George Owen {1865-1984), 
U.S. Army officer and e’eotrical 
engineer, born Dryden, Mich.; chief 
signal officer U.S Army; major 
general after 1917; invented many 
devices In telegraphy and radio. 
Squill, perennial plants (Scilla) of the 
lily family, native to Europe and 
Asia, but widely cultivated spring 
flowers in North America. Similar 
to small hyacinths; bright blue, 
purple, or white flowers are in loose 
clusters. Bulbs used in medicine. 
Squire, Sir John Collings (born 1884), 
English writer, born Plymouth; 
editor London Mercury 1919—34; 
showed versatility in writing dis- 
tinctive verse, witty parodies, bril- 
liant criticism ; founded London 
Mercury 1919 (‘Steps to Parnas- 
sus’; ‘The Lily of Malud’; ‘Life at 
the Mermaid’; ‘Essays on Poetry’). 
Squire, or esquire, knight’s attendant 
K-55-6 

Squire’s Tale, in Chaucer’s ‘Canter- 
bury Tales’ C-204 

Squirrel S-369-3596, pictures S-369— 
3595 

as tree planter, picture N-54 
foot, picture F-225 
hibernation, red squirrel H-352 
how young are carried N-58 
length of life, average, pictograph 
A-249 

migration M-244, S-359ft 
pets, care of S-369b, P-186 
Squirrel rage, a term for rotor of an 
electric induction motor B-292 
Squirrel corn, a delicate plant (Dicen- 
tra canadensis) with grainlike tu- 
bers beneath ground which resem- 
ble grains of corn ; belongs to same 
genus as Dutchman’s breeches. 
Squlrreltlsh. small bright red tropical 
flsh allied to the groupers; inhabits 
rocks and reefs; nocturnal feeder 
with exceptionally large eyes. 


Squirrel hake, or red hake H-246 

Squirrel monkey, a small South Amer- 
ican variety M-350 

Squirrel-tail grass, a species of wild 
barley, also known as barley grass, 
foxtail, tick’e grass. 

Sremski Karlovcl, Yugoslavia. See 
in Index Karlowitz 

Srinagar (sre-nug'er), summer capi- 
tal of state of Kashmir on Jhelum 
River; pop. 207,787; paper, carpets, 
silver and copper ware, leather: 
K-18, maps 1-54, A-406 

S.S., Nazi military organization G-99, 
F-44. See also In Index Schutzstaf- 
fel 

Stahat Mater (std'hat ma'ter) ("the 
Mother was standing”), first words 
and title of a Latin hymn on the 
Crucifixion, ascribed to Jacopone, 
a Franciscan monk of 13 th century; 
set to music by Palestrina Haydn, 
Verdi, Rossini, Dvordk, and others. 

‘S‘'nha+ STa^'e-’. bv Verdi V-450 

Stahi'e, in art. See in Index Mobile 
and stabile 

Stability. See in Index Aviation, table 
of +erms 

Stabilization fund, in foreign exchange 
P-235 

Stabilizer. See in Index Aviation, 
table of terms 

Stabilizing devices (gyroscopes) 
G-237-8 


Stable equilibrinm M-160, picture 
M-160. See also in Index Equilib- 
rium, in physics 

Stable fly, a b'ood-sucking fly of 
stables ; often enters houses 
egg, picture E-269 

Staccato. See in Index Music, table 
of musical terms and forms 
Stachys (sta'lcis) a genus of tall 
annual or perennial p'ants of the 
mint family, native, chiefly to the 
temperate regions Inc'udes S, 
sieboldii, also ca'ied chorogi or 
knotroot. with edible tubers; hedge 
nett’es or woundworts once used in 
medicine; betony (S. ofdcinalis) 
with spikes of purn'e flowers. See 
also in Index Lamb’s-ears 
Stack, Sir Lee (1868-1924), British 
statesman ; entered army 1888 ; took 
post in Egypt 1889, made governor 
general and sirdar of Sudan 1919; 
assassinated by a Wafdist. 
Stnckpole, Rnlnh (born 1885), sculp- 
tor, born 'Williams Ore.; portrait 
busts and sculptured murals 
Stadaconu (sta-dak'6-nd) , Canada, 
village near Quebec 
Cartier camps at C-129, 130 
Sta’den, part of Stockholm S-396-7, 
picture S-396 

Stad'holder, former title of chief 
magistrate or governor of the 
Netherlands N-121 


Stadium (std'di-um) , Greek measuri 
of length (equal to about 606 Eng 
lish ft.); term applied to race 
course at O’ympia, which was ex 
actly a stadium in length, and late 
to similar places for holding ath 
letic contests 

Athens (modern), Greece A-449 
Chicago Stadium, Chicago. Ill, C-23; 
Rose Bowl, Pasadena, Calif P-93 
F-226, 230. 232. ni-ture P-93 
Soldier Field, Chicago, III. C-233 
map C-231b, picture C-235 
United States P-226 
W^t Virginia University, pictur 

W-110 


Sineclel Art Institute, 
Germanv P-279 


Sachsenhauser 


Stacl (stal), Mndnme de (Anne Louis 
G^ermaine Necker, baronne de Staei 
Holstein) (1766-1817). French nov 
elist, l)orn Paris, Prance; claiiglite 
of financier Jacques Necker; he 


salon a center for intellectuals and 
political figures; banished by Napo- 
leon (‘Delphine’; ‘Corinne’) 
chateau at Geneva G-36 
Staff, a compound consisting chiefly 
of p’aster of paris and cement 
mixed with water, dextrin, and tow, 
used for temporary buildings; first 
used at Paris Exposition 1878. 
Staff, in Army. See in Index General 
staff 

Staff, in music M-468, 468a, picture 
M-468. See also in Index Music, 
table of musical terms and forms 
Staf'i'a. tiny is'and of Scotland off w. 
coast, 7 mi. from Mull, map B-321 
Fingal’s Cave C-158 
Staff officer, in U. S. Army A-383 
.Staff of li'e. term applied to bread. 
Stafford, Henry. See in Index Buck- 
ingham, Henry Stafford, duke of 
Stafford, IViliiam Howard, Viscount 
(1614-80), Engli.sh Royalist, exe- 
cuted on charge of complicity in 
the “Popish p’ot" of Titus Oates. 
Staffo-d. or Staffo'-dshlre, England, 
midland countv; 1153 sq. mi.: pop. 
1621.013; coal, iron; iron-and-steel 
manufacture: pottery: man E-347 
potteries P-3966-7, picture E-355 
Staffordshire t^rv'er. dog native to 
England, fable D-119 
Staff-tree family, or Celastraeeae (sel- 
as-trd's^-e). a fami'y of shrubs and 
trees, including the burning bush, 
khat or cafta. fa'se bittersweet, 
false o'ive and mayten. 

Stag beetle B-108 

Stago. of theater T-110, 112, D-1S4, 
pictwes 0-389, 390, 393, T-113-14, 
D-136. See also in Index Theater 
books about settings H-401 
Chinese C-276 
co’or effects C-400 
medieval, pictures T>-1Z1, 132, M-2S86 
Shakespeare’s time S-124, T-112, pio- 
ture S-125 

Stage'-oneh. picture T-172 
beginning of service T-170/ 

Concord coach E-458o, P-43, pictures 
E-4586 

traveling time compared with mod- 
ern chart U-326 
western trails, U.S. F-43 
Stagecoach, a game G-Sc-d 
Stages, in radio amplification R-37 
Stagg, Amos Alonzo (born 1862), foot- 
ball coach, born West Orange, 
N J.; graduated Yale, 1888; foot- 
ball coach and director of athletics, 
University of Chicago. 1892-1933 ; 
football coach. College of the Pacific, 
1933—46; cocoach Susquehanna 
University (with son Amos Alonzo, 
Jr.) 1947-52: F-231 
Stagliorn sumac S-448— 9 
Staghound, oversized foxhounds bred 
in England and France for deer- 
hunting- nmv practically extinct. 
Staglra (std-gi'rd) , ancient town on 
coast of Chalcidice Macedonia; 
birthplace of Aristotle, who was 
called “the Stagirite”: map G-197 
Stahl, Georg Ernst (1660—1734), Ger- 
man physician and chemist, born 
Anspach 

phlogiston theory C-221 
Stain, wood dye P-41 
Stained glass windows G-125 
Chartres Cathedral, picture G-125 
Stainless steel A-172, C-300, 1-248, 
picture A-172 

Stain removal, from fabrics H-411 
Staircase sliell (Arclntectomca per- 
spectiva), mollusk shell, color pic- 
ture S-140 

Stalled Plain, or Llano Estacado, ex- 
tensive arid plateau in n.w. Texas 
and s e. New Mexico: over 40,000 
sq. mi.: T-81-2, N-170 
Stake driver. See in Index Bittern 
Stakimnovism (std-khdn'ov-ism) , 6 

labor system in Russia R-269 
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; row, won, fdr, not, do; cure, but, rifde, full, bilrn; out; 
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Sialactites (std-laJt'tits) and stalag- 
mites (sta-hig'imta^ C-156-7, 
color picture N'22 
calcium carbonate C-18 
S^ale'mate, in chess C-226 ^ 

Stalin (sta’im, Joseph Vissanono- 
rich (1879-1953), Russian premier 
C. 3 P 0 _ 2 , R-28g-92a, pictures R-289, 
291 S-360-1, W-giiS 
Communist Party purged R'2|y 
conferences with Allies W-297, 298— 

9 B-292, picture W-298 
establishes unequal pay R-270 
5 -year plans inaugurated R-280, 290 
Trotzhy and T-192, R-289, 290 
Stalin, Bulgaria, See in Index Varna 
Stalin, lit., highest peak in Russia 
R--257 

stalinabaa {stci-lin-U-bad' ) , formerly 
Dynshambe (du-sliam'he) , Russia; 
capital of Tadzhik S.S.R.; pop. 110,- 
000; map R-259 

Stallngrail, formerly Tsaritsyn (tso- 
ret'sin), Russia, port on Volga 
Biver; non. 400,000: S-362, maps 
B-267, E-417, picture S-362 
B'orld War II W-264, 278, R-292 
siege (1942-43) ■W-262, pi-ture 

S-362. See also in Index Siege, 
table 

Sword of Stalingrad D-40 
Stalinsk (std-lensh' ) , city in s.-central 
Siberia, at head of navigation on 
Tom Biver.; coal mining; steel 
mills; pop. 200.000; map A-406 
Stalk cutter, agricultural machine, 
picture F-23 

Stalked barnacle, or goose barnacle 
B-56 

‘Stalky and Co.’, by ICipUng K-48 
Stall and split, in airplane A-90. See 
also in Index Aviation, table of 
terms 

Stallings, Baarenre (born 1894), 
author and journalist, born Macon, 
Ga.; wounded In World War I; 
wrote several plays with Maxwell 
Anderson, of which ‘What Price 
Glory?' was most popular. 

Stallion, an adult male horse H-428 
Stalwart Kepnblicans, grout) of poli- 
ticians who supported Grant for 
third term against Garfield G-20 
Arthur's administration A'390, 391, 
393 

Stamholis’ky, Alexander (1879-1923), 
Bulgarian statesman ; leader of 
Agrarian party; headed revolt 
against King Ferdinand (1918) ; as 
prime mini.ster ( 1919 - 23 ) forced 
lepslation to aid peasants; executed 
when government fell, 
stambonl (stam-bgP). Turkish quar- 
ter of Istanbul, s. of Golden Horn, 
map 1-258, picture 1-259 

PPGen-producing organ 

fesi'iePtial and in- 
Long Is- 

^nd Sound, 30 mi. n.e. of New York 
'^^>293; looks, hardware, 
iiefo io *^^c^™ery, electronic prod- 
postage 

about'* England 

Haroiri^T*’i 'f York where 

(sJmLu ‘^®/®ated Norse invaders 

tbeptember 1066), 

iMns flowers with sta- 

mens but no pistils. 

1941)^ (1880- 

Ph eoonomist; served 

Rep^auon 1924. and 

tecto? of tn. 1 ® 29 ; di- 

Stilled in T of England; 

SfaniD Tinff" Roooomics’). 

. ase karnps®^®' Post- 

S-367-8. R-121 
t — :—!!! ]_ repeal F -280& 

■'^’renchu.German w; pe: 


Patrick Henry denounces H-339-40 
Pitt opposes C-198 
reading of, picture R-121 
Stamp Act Congress, at New York 
City (1765) S-367 
Otis a member 0-427, 428 
Stamp and stamp coUee'ing S-363— 7, 
pictures S-363-7, V-428. See also in 
Index Postage stamps 
album S-365 
books about H-389 
“first-day” cover S-366, picture S-365 
how to remove stamps S-364— 5 
how to start a collection S-364-5 
Stampede, on the cattle trail C-151-2 
Stamp mill, an ore-crushing machine; 

often used in gold mines: M-270 
Stance, in golf, pictures G-137 
Stanchion. See in Iitdc® Nautical 
terms, table 

standardbred Horse, an American 
breed developed as a harness horse 
for trotting and pacing H-428p, f, 
picture H-428c, table H-4286 
demonstrates pace, jnctiires H-428/-ff 
demonstrates trot, jnctitres H-428/— f/ 
Standard candle L-229 
Standard coin. See in. Index Standard 
money 

Standard deviation, in statistics S-3B5/ 
Standard gauge, of railroads R-61, 62 
Standardization 
autcmobile parts A-505 
bread B-298 

building: houses H-430a— b, B-346J) 
Bureau of Standards, U.S. U-366-6, 
H-421 

canned goods F'221 
clothing sizes G-23 
cotton grades C-495 
eggs, color pictures E-268a 
farm products A-66, 68, 70 
machinery 1-142, M-14 
paper P-68a 
ship construction S-167 
television T-55 
tool accuracy T-1S3 
Standardized tests. See in Index 
Achievement tests; Intelligence 
tests 

Standard kilogram, picture W-86 
Sfaada’'d meter, picture W-86 
Standard money, a coin, the face value 
of which is equal to its value as 
metal; none has circulated in U.S. 
since 1933: M-337 
Standard of living 
energy related to E-344fl 
raised by: adf-ertising A-23: inven- 
tions 1-199; machme age L.-168, 
1-136, 138, U'387, chart 1-139 
textiles and T-99-100 
Standard Oil Company R-170 
first business trust M-359 
pipelines P-178 

U. S. suits against M-360 : Theodore 
Rooseve’t’s view R-223 
Standard Oil Company (N.J.) R-170, 
table 1-140 

Standards, National Bureau of, a 
branch of the United States Depart- 
ment of Commerce U-365-6, W-87 
Hoover expands H-421 
radio transmission conditions R-40 
safety advanced by S-6 
Standard solution, in chemistry, a 
solution containing a definitely 
known amount of some substance; 
standard of comparison for the 
estimation of an unknown solution 
molar and normal S-234-5 
Standard time T-135— 6 
time zones, diagrams T'135, maps 
T-135, U-252~3 

Standard weights and measures. See in 
Index Weights and measures 
Stand-in, in motion pictures M-420~l 
Standing cypress. See in Index Gilia 
Standlsli, Burt I,, See in Index Pat- 
ten. Gilbert 

Standish, Miles, also Myles (1584?- 
1656), English leader of Plymouth 
colonists- S-368 


chest, picture A-211 
family home, picture P-326 
John Alden and A-147 

Stanford, Sir Charles Vlllicrs (1852- 
1924), Irish composer of numerous 
songs, chamber music, church 
music, symphonies, and of several 
operas including ‘Shamus O’Brien', 
‘Much Ado About Nothing’. 

Stanford, Beland (1824-93), American 
capitalist and philanthropist; 
founder of Ueland Stanford Junior 
University (now Stanford Uni- 
versity) : picture U-382 

Stanford "DniversUy, at Stanford and 
Palo Alto, Calif.; opened 1891 (en- 
dowed 1885); founded by Leland 
Stanford: humanities and sciences, 
business, education, engineering, 
law, medicine, mineral sciences, air, 
military, and naval science.?, physi- 
cal education ; Food Research Insti- 
tute; Hoover In.stitute and Library; 
graduate studies; picture C-43 
honors courses U-4Q3 
Hoover at H-419 

Stanhope (stall'd;)), Charles, 3d Earl 
(1753-1816), English statesman 
and scientist; strongly sympathized 
with aims of French Revolution; 
devoted energy and money to scien- 
tific invention.^; iron printing press; 
Stanhope lens; monochord for tun- 
ing musical instruments; and cal- 
culating machines 
printing press built by P-414fZ 

Stanhope, Lady Hester Lacy (1776— 
1839), English traveler and 
daughter of above by his first wife, 
Lady Hester Pitt; famous beauty 
and wit; traveled widely through 
Orient, settling among Ilruses on 
Mt. Lebanon, Syria, where she be- 
came a power and was regarded as 
a prophetess. 

Sfan'islaus, Saint (1030-79), bishop 
of Cracow and patron saint of 
Poland, slain before the altar by 
King Boleslaus; burled in cathedral 
of Cracow. 

Stanislavsky (sfan-yes-Ifi/'shg). Con- 
stantin, stage name of Konstantin 
Sergieevich Aleksleev (1863-1938), 
Russian theatrical producer and ac- 
tor; w'ith V. N. Danchenko founded 
Moscow Art Theater 1898. 

Stanley, Edward George and Erederlclc 
Arthur, earls of Derby. See in In- 
dex Derby 

Stanley, Francis Edgar (1849-1918) 
and Freclnn O. (1849-1940), twin 
brothers, inventors and manufac- 
turers, born Kingfield, Me.; in 1897 
they made the first successful 
American steam car; in 1902 organ- 
ized the Stanley Motor Company 
Stanley Steamer, picture A-BOi 

Stanley, Sir Henry Morton (1841- 
1904), African explorer S-368-9. 
pictures S-SG9, L-280 
explores Lake Victoria V -471 
Leopold II and B-1Q9 

Stanley, IVendell Meredith (born 
1904), biochemist, born Ridgeville 
Ind.; since 1931, with Rockefeller 
Institute for Medical Research; for 
preparing enzyme.s and virus pro- 
teins in pure form, shared 1946 No- 
bel prize in chemistry with John H. 
Northrop and James B. Sumner 
Isolates tobacco mosaic virus V-493 

capital of 

Falkland Islands; pop. 1252: F-16 
map S-2S3 j- ao, 

Stanley Cup, awarded annually to 
winner of National Hockey League 

"'rivJ. avss't;.,”' “■»'> 


gem,go; t;iin.«ien;» = Pr6nch nasal (Jean) :g7i=French / 




Stanley Steamer, an automobile, pic- 
ture A-504 

Stanleyville, trading and administra- 
tive station of Belgian Congo on 
Congo River below Stanley Falls; 
railroad around falls; pop. 47,315: 
C-434d, map A-46 
steamship at, picture A-53 
Stannum, Latin name for tin, table 
C-211 

Stanovoi (std-nd-vol’) Mountains, Si- 
beria, range running 2400 mi. n.e. 
from Mongolia to Bering Strait; 
3000 to 5000 feet: s. portion heavily 
forested: maps R-259, A-406 
Stansbury, Howard (1806—63), soldier 
and explorer, born New York City; 
educated as chul engineer; sur- 
veyed route to west which was later 
used by overland mail and stage 
and the Union Pacific Railroad; 
entered Army 1838, made captain 
1840; in 1849-50 commanded party 
guided by James Bridger that ex- 
plored Great Salt Lake and the 
surrounding country. 

Stanton, Edwin McMasters (1814—69), 
secretary of war under Lincoln and 
Johnson S-369, picture L-249 
Johnson seeks to remov'e J-360, S-369 
Stanton, Elizabeth Cady (1815—1902), 
reformer, born Johnstown, N. Y. ; 
president National Woman Suffrage 
Association (1865-93) : W-184 
Lucretia C. Mott meets M-438 
Susan B. Anthony and A-262 
Stanton, Frank Lebby (1857-1927), 
poet and journalist, born Charles- 
ton, S. C.; long with Atlanta 
papers; sang of Negro life, using 
folk tales (‘Songs of the Soil’; 
'Little Folks Down South’). 

Stanza, in poetry, a group of lines 
forming a unit P-336 
Stapes (std’pes), or stirrup, bone of 
ear E-170, S-192, pictures E-170-1 
Staple, small U-shaped piece of metal, 
picture N-1 

Stapulensis, Jacobus Faber. See in 
Index Lef&vre d’fitap’es 
Star S-370-82, A-427-31, 433-6, pic- 
tures A-427, 429-31, 434, S-370-81. 
See also in Index Astronomy 
altitude, how measured N-77, dia- 
gram N-78 

bibliography A-445, H-395 
brightest S-372 

chemical elements S-370: how deter- 
mined S-370, S-332, diagram S-332 
circumpolar A-436: celestial poles 
and A-437 

constellations C-456-7, S-372, 

A-435— 6, charts S-373— 81: zodiac, 
diagram A-434, picture Z-352 
daytime, when visible E-210 
density S-370 
diameters measured S-373 
direction found by D-95, diagrams 
A-429, D-94 

distance from earth S-371, 372, A-427, 
diagrams A-427, 437 
Doppler effect S-333 
double (binary) stars S-370, A-442 
Einstein predicts stellar shift R-lOO, 
diagram R-lOO 


shooting stars M-180-2 
size S-370 

spectroscope reveals composition 
S-332, S-370, diagram S-332 
spectroscopic binaries A-442 
speed of movement in space meas- 
ured S-333 

Study of A-440, 442-3: amateur 

astronomy A-444; bibliography 
H-395 

time measured by T-134, 137, dia- 
grams A-427 
twinkling, cause of S-372 
Star apple, a West Indian fruit F-304 
Starboard, nautical term B-217. See 
also in Index Nautical terms, table 
origin of term S-150 
Starch S-382, pictwe S-382 
animal (glycogen), in liver L-277 
arrowroot A-388 
baking powders contain B-18 
corn C-484, S-382. diagram C-483 
dextrin from D-77, diagram C-483 
digestion of D-91b, E-389, table 
E-389: time required D-91o 
food value F-216, S-382 
glucose from G-127 
granules, picture S-382 
leaves produce L-151 
potato S-382 
sago S-14 

sweet potato for textiles P-304 
tapioca T-14 

Star Chamber, in English history S-382 
Star City of the South, Roanoke, Va. 
R-162 

Star Farmer of America P-326b 
presentation of award, picture 
P-3266 

Starfish S-382-3, picture S-383 
oyster, enemy of 0-438-9, picture 
S-383 


Stargazer, fish of warm seas; eyes 
on top of head; Atlantic species can 
give sev'ere e’ectric shock: larger 
ones valued as food fish: T-155, 156 
Star grass, or colic root, a stem'ess 
perennial herb iAletris farinosa) of 
lily family with thin lance-shaped 
leaves in cluster and small white 
tubular flowers in spikelike raceme ; 
root used in medicine; another 
species (Aletris aitreal has yellow 
bell-shaped flowers 
Stark, Harold Rayiisford (born 1880), 
U S Navy officer, born Wilkes- 
Barre, Pa : chief naval Bureau of 
Ordnance 1934-37; chief naval 
operations 1939-42 ; chief U S naval 
forces in Europe 1942-45, retired 
1946 


stark, Johannes (born 1874), German 
physicist, authority on radiation and 
the modern atomic theory; won the 
Nobel prize in physics in 1919 
Stark, John (1728-1822), Revolution- 
ary War general, born London- 
derry, N H ; fought at Bunker Hill, 
Trenton, and Princeton; won vic- 
tory at Bennington, Vt . Aug 16 

'JiurlVla^r Hamp- 


Star of David, symbol of Judaism 
used in flag of Israel P-136d, color 
picture F-135 

Star of Este, famous diamond, picture 
D-79 

Star of India, Order of, English order 
of honor, instituted 1861; not 
awarded since August 1947 ; viceroy 
of India was grand master; three 
classes ; knights grand commanders, 
knights commanders, companions. 
Star of South Africa, famous diamond, 
picture D-79 

Star of Texas. See in Index Xanthisma 
Star of the South, Brazilian diamond 
found in 1853 bj' slave Negress who 
was rewarded with freedom and 
pension for life; stone weighed 
257% carats in rough; cut into 125- 
carat brilliant that appears color- 
less from the top. but rose-tinted 
from the side: picture D-79 
Starr, Ellen Gates (1859-1940), 
social worker, born Laona, 111.; 
helped found Hull House: A-17, 18 
Star routes, routes marked in U. S. 
Postal Guide with star, over 
which mail was carried by horse 
or other means in absence of rail 
or steamboat facilities; term first 
used in report of postmaster gen- 
eral in 1859; conspiracy in Presi- 
dent Haj'es’s administration to 
increase fees was exposed under 
President Garfield (Star route 
frauds) ; 12,190 star routes in 

operation in U.S. in 1953: P-385 
Stars and .Stripes. See in Index Flags, 
subhead United States, Stars and 
Stripes 

Star shell A-398 
World War I F-94 
Star shell (Astraea longispina), snail 
shell, color picture S-139o 
‘Star-Spangled Banner, The’, the 
American national anthem N-40 
etiquette when played F-124 
Fort McHenry flag inspires P-130d, 
B-41, picture W-12, color pictute 
F-128 

Francis Scott Key K-36 
words N-41 

Starved Rock, historic bluff on Illi- 
nois Riv'er 1-27, picture 1-28 
Starving time, in Jamestown J-293 
Starvvort, a name for genus Aster. 
Stnssen, Harold Edward (born 1907), 
lawyer, public official, born West St. 
Paul, Minn. ; when elected governor 
of Minnesota (1938) was youngest 
governor in U.S.; re-elected 1940, 
1942; resigned 1943 to join Navy; 
president University of Pennsyl- 
vania 1948-53 : U.S. director of For- 
eign Operations Administration 
1953-55; became special assistant 
on disarmament problems 1955-: 
E-287/, picture E-287d 
Stassfurt ishtas'fnrf), Germany, tovvn 
20 mi. s. of Magdeburg; salt works 
minerals found M-265 


fixed S-371-2, P-321 

galaxy A-443, S-370-1, pichire S-370 

how named S-S75 

magnitude S-372 

motions S-371-2: apparent A-428-31, 
433-5, 440, diagram A-427; radial 
A-442 

navigation, celestial N-77-8 
nearest the earth, the sun S-450 
nebulae N-106-7, picture N-107 
new (nova) S-373 
number in universe S-370— 1 
photographing the heav'ens 0-324, 
325, 326, A-442-3 

planets: distance from stars P-281; 

not stars P-281, A-436-7 
pointers, diagram A-429 
red shift, in relativity R-loO 


.«enry (1866-1927) 
English physiologist, born Bombay 
India, discov'erer, with Willinm 
Mad dock Bayliss. of h^monT 

PhyIi‘^gyVr‘"'=‘"'‘^^ 

®b“ackbird d®stmgumhed’'from l-'ssi 
ess S-384, color picture E-268a 

Star-of-Bttlilehem, perennial (Ornt- 
thogalnm mnbellatum) of filv 
family; thin. grass’ike fleshy 
leaves; clusters of irreen 
small starlike flowers; escaped from 
cultivation in the United Statpej 

Star of Bethlehem, star which 
Magi to the infanrJe^s J.33^ 


State, a community of persons 
constitutions C-457, S-384&-5 
State, Department of, U.S. C-3, U-358— 
60, list U-359 

building 'W-Sl, map W-30 
Foreign Service D-93, U-358-9 
passports P-94-5 

secretary C-3, 4, U-358; flag F-129, 
col'ir picture P-125 
treaties T-178 

State, Papal Secretary of P-66 
State banks B-50, 52 
branch banking B-52 
charter, how obtained B-50 
laws B-52 

State birds, taVle B-158. See a?so Fact 
Summary with each state article 
State Collegre, Pa., borough 54 ml. n.w. 


Key; cdpe, dt, fdr, fdst, whcit. fall; ydt, fSrn, th^re; Ice. bit- rdw rxrdr, 4^; T": 

I wc, oic, row, won, fdr, ndt, dp; edre, bitt, ri^de, ftUI, burn; out, 
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of Harrisburg; near geographic 
center of state; pop. 17,227; farm- 


ing; map P-132 

Pennsylvania SUite University, 
lure P-137 
State College «>f 

Rlneering. at Raleigh, N.C. R:74. 
See also in Index North Carolina, 
University of 

State colleges and iiniTer.slties E-256, 
tJ-402 also Fact Summary 

with each state article; also in In- 
dex colleges and universities by 
name, as Colorado State College of 
Agriculture and Mechanic Arts 

State corporations F-44 „ „„„ 

State courts, in U.S. S-385, C-500, 
picture C-500 
State debts, U. S. 

Hamilton’s policy H-253 
State fairs, U. S. F-13-14, P-30, pic- 
tures F-30a-b 

livestock-judging pavilion, picture 
N-278 

State farms, in Russia R-269 
State flower-s S-384, color picture 
S-384a. Bee also Fact Summary 
with each state article ; also in In- 
dex name of state, subhead flotver, 
state 

State forests. Bee also Fact Summary 
with each state article; also in In- 
dex Forests and forestry, subhead 
state forests 

State government S-384b-5, A-395. 
See also Fact Summary with each 
state article 

before Civil War U-380-1 
Bill of Rights; national B-145, 
U-346; state A-295, B-145 
census C-170 

cities, control over C-323 
citizenship C-318-22, pictures C-318- 
21, Reference-Outline C-321-2 
constitutions S.384i!)-5, C-457; county 
officials C-498; first adopted in U.S. 
A-395. See also in Index names of 
states 

county, relation to C-498 
courts C-499, 500: trial by jury 
J-365-7 

divorce regulation M-lOlb 
education E-255-6, 256-7 
colleges and universities E-256, 
U-402 

common feature.s of E-257-8: cer- 
tification E-259 
teachers E-258-9 

governor, duties and powers S-385 
health department H-310 
impeachment 1-49 

nitiative, referendum, recall 1-150 

nsurance 1-169-70 

land use planning 1,-96 

legislative bodies S-385 

rjrjihee regulation M-lOO, 101 

nnnr®’ P-365b, picture P-354 
poor relief P-369 
powers .S-3846-5 

utilities P-430 
saiety measures S-6 

S-218-180, P-141 
in tlieory S-385. See also 


pic- 


thtfl'f '•ights 


Indepenae-®-^" -- declaration of 


‘;«eUlng-,a"“®S,?:?3. 35- 


T-195 


d-257, 258, pic- 


‘“re M-135 
OW State 


B-260, pictures 


R ociTV; House 
B-259, D-33 

log P*chm’ island form- 

York Borough of New 

226, ,HH..55_5 _ N-216, 


N-204 

® ,d.r]ase. s 




table 


>S»ee in Index 


See also Fact 


Summary with each state article 
States, of the United States. See also 
Fact Summary with each state 
article; also in Index names of 
states 

admission to Union, dates of, table 
U-254 

area, table U-254 
birds, table B-158 
capitals, table U-254 
flags F-130-130b, color pictures 
F-126-7 

flowers, state S-384, color picture 
S-384«. See also in Index State 
flowers 

forests. See in Index Forests and 
forestry, table; also states by 
name, subhead forests 
governments S-384b-5, See also in 
Index State government 
how admitted to Union U-353 
names, origin and meaning, table 
S-385 

nicknames, table S-386 
population, table U-254 
U. S. flag, stars, diagram P-123 
State’s attorney, also called county 
attorney, district attorney, pros- 
ecuting attorney, and public prose- 
cutor S-385, picture C-500 
States-Generai, France. See in Index 
Estate.s-General 

States-Generai, name of Dutch parlia- 
ment E-399 

.State socialism S-216, 218— 218a 
States of matter, as solid, liquid, and 
gaseous AI-142a 
changes E-344c-d 
States’ Rights, U.S. history S-385 
Articles of Confederation A-395-6 
Calhoun champions C-24-5 
Civil War, contributing cause of 
C-330, U-345 

Constitution, restrictions U-361 
Constitutional amendments: 10th 
amendment U-354; llth amend- 
ment U-346 

Jackson’s attitude J-287 
Jefferson and Hamilton disagree 
H-253, J-331, 332b 
Madison's views M-23 
political parties P-358, 360 
Stephen's views S-391 
Virginia and Kentucky Resolutions 
S-386, A-14, J-332b, U-372: acts 
that inspired A-167 
Webster’s views W-82, 83 
States’ RIglits Democratic party. See 
in Index Dixiecrats 
Statesville, N. C., city 38 mi. n, of 
Charlotte; pop. 16,901; flour, foun- 
dry and lumber product.s, cotton; 
Mitchell College: map N-274 
State Teachers College (Ala.), at 

Florence; state control; founded 
1873; arts and science.s, education. 
State Teaclier.s College (Ala.), at 

Jacksonville; state control; founded 
1883 ; arts and sciences, education. 
State Teachers College (Ala.), at 

Livingston ; state control ; incor- 
porated as private academy 1840 ; 
arts and sciences, education. 

State Teacliers College (Md.), at 

Sali-sbury; state control; founded 
1925 ; arts and sciences, education. 
State Teachers College (Md.), at 

Towson : state control ; founded 
1866; liberal arts, education. 

State Teachers College (Jlinn.), at 

Bemidji; state control; opened 
1919; arts and sciences, teacher 
education, business education ; 

graduate study. 

State Teachers College (Minn.), at 

Mankato: state control; founded 
1867 : arts and sciences, education, 
nursing; graduate study. 

State Teachers College (Jlinn.), at 

Jloorhead; state control; founded 
1887; liberal arts, education; grad- 
uate study. 


State Teachers College (Minn.), at 
St. Cloud; state control; opened 
1869; liberal arts, education; grad- 
uate study in education. 

State Teachers College (Alinn.), at 

Winona; state control; opened 1860; 
arts and sciences, education; grad- 
uate study in education. 

State Teachers College (N.D.), at 

Dickinson; state control; opened 
1918 ; liberal arts, education. 

State Teachers College (N.D.), at 

Minot; state control; opened 1913; 
arts and sciences, education. 

State Teachers College (N.D.), at 

Valley City; state control; founded 
1889; arts and sciences, education. 
State universities U-402, E-256. See 
also Fact Summary with each state 
article 

Stat'ic, in radio R-41, 40, 45 
minimized in airplane radio A-95 
Statice, a genus of plants. See in Index 
Sea pink 

Static electricity, electricity at rest 
E-294 

charge on nerv'e fiber N-lll— 12 
Statics, a branch of mechanics deal- 
ing with forces so balanced that 
no motion results JI-158 
Slationer, medieval name for book- 
.seiler B-237 

Stationery. Sec in Index Writing 
paper 

Statistical Commission, United Na- 
tions U-243 

Sfafistics S-385a-7t, graphs S-385d— /, 
h. pictures S-385a-b, tables S-386c- 
9 ' 

averages S-385e 
biometry B-154~5 
books about S-3857i. 
collecting data S-385a, picture 
S-3850.- U. S. Census C-167-70, 
pictures C-168 
correlation S-SSSg-h 
di.screte and continuous data S-385b- 
c 

frequency distribution G-163: tables 
S-385c-<7, tables S-385c-c 
graphs G-157-66, graphs G-157-65 
in^x^numbers P-146, L-279, graph 

quality control in industry 1-143 
rounding numbers G-158 
sample S-385b .• in industry 1-143 
sociology uses S-221 
variability S-385/ 

vital statistics. Sec in Index Vital 
statistics 

Statoscope, in aviation, instrument for 
determining the rate of descent or 
ascent of a balloon or airship. 
Statuary. See in Index Sculpture 
Statuary ITall. On July 2, 1864, fol- 
lowing a suggestion of Justin S. 
irornll of Vermont, Congress de- 
clared the former hall of the 
House oP Representatives in the 
Capitol to be a National Statuary 
Hal] and invited each of the states 
to place there statues of two of 
Its former citizens whom it wished 
to honor. Rhode Island was the 
first state to accept the invitation 
statues were 


on account 


m excessive weight in Statuary 
Hall, leaving only one noted person 
from each .state in the Hall * S-23Q 
W-^28. See table on the fohS 


®‘erty. Sta'tfe'o*/- ^1'’- 


Statucs, or Red Light, a game G-Sd 
**U-243* H’omen, U.N. commission on 


Status quo ante belliim A-498 

f 1 Index Law 

table of legal fet-mo 


table of legal terms 

^’renchaG - rr" Statute law, defined L-139 

ermantj;pem,po:(/Un,4Aen;n=French nasal (Jean) ;g7t=French / (g in azure) :K=German guttw 
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State 
Alabama 

Arizona 
Arkansas 
California 
Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 
Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 
Mississippi 

Missouri 

Nebraska 

New Hampshire 

New Jersey 

New York 

North Carolina 
Ohio 

Oklahoma 
Oregon 
IV/ Pennsylvania 
^‘j^iode Island 

South'C^arollna 

South Dakota 
Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 
Wisconsin 
Statues listed first 


SELECTIONS FOR THE NATIONAL STATUARY HALL 

Date Statue 

Date Activity Accepted 

1836-1906 General in the Confederate army 1925 

1825-1903 United States minister to Spain 1907 

1872-1926 General manager, Calumet and Arizona mining 

company, Bisbee 1930 

1834-1913 Lawyer and political leader 1917 

1854-1916 United States senator 1921 

1713-84 Franciscan missionary 1931 

1824-64 Orator. Helped keep California in Union 1931 

1721-93 On committee to draft Declaration of Inde- 


Namb 

Joseph Wheeler 

Jabez Lamar Monroe Curry 

John Campbell Greenway 


Uriah M. Rose 
James P. Clarke 
Juniper© Serra 
Thomas Starr King 
Roger Sherman 


Jonathan Trumbull 

Caesar Rodney 

John M. Clayton 

John Gorrie 

Edmund Kirby Smith 

Alexander Hamilton Stephens 

Crawford W. Long 

George Laird Shoup 

William E, Borah 

Frances Elizabeth Willard 

James Shields 

Lewis (Lew) Wallace 

Oliver Perry Morton 

Samuel Jordan Kirkwood 

James Harlan 

John James Ingalls 

George Washington Glick 

Henry Clay 

Ephraim McDowell 

Huey Pierce Long 

Hannibal Hamlin 

William King 

Charles Carroll 

John Hanson 

Samuel Adams 

John W^inthrop 

Lewis Cass 

Zachariah Chandler 

Henry Mower Rice 

Jefferson Davis 

James Zachariah George 

Thomas Hart Benton 

Francis P. Blair, Jr. 

William Jennings Brvan 
Julius Sterling Morton 
Daniel Webster 
John Stark 
Richard Stockton 
Philip Kearny 
Robert R. Livingston 

George Clinton 

Zebulon Baird Vance 

Charles Brantley Aycock 

William Allen 

James Abram Garfield 

Sequoyah 

Will Rogers 

Jason Lee 

John McLoughlin 

Robert Fulton 

John Peter Gabriel Muhlenberg 
Roger Williams 
Nathanael Greene 
John Caldw’ell Calhoun 
Wade Hampton 

William Henry Harrison Beadle 

John Serier 

Andrew Jackson 

Sagi Houston 

b^ephen Fuller Austin 

Brigham Young 

Ethi^ Allen 

J acob CoIIamer 

Roberi e. Lee 

George Washington 

Marcus yfaitman 

Francis garrison pjerpont 
JohnEdw^rjKgnna 

“fcon La FoIIette 

Jacques 
under each stat 


1710-85 

1728-84 

1796-1856 

1803-55 

1824-93 

1812- 83 
1815-78 
1836-1904 
1865-1940 
1839-98 
1810-79 
1827-1905 
1823-77 

1813- 94 

1820- 99 
1833-1900 
1827-1911 
1777-1852 
1771-1830 
1893-1935 
1809-91 
1768-1852 
1737-1832 
1715-83 
1722-1803 
1588-1649 
1782-1866 
1813-79 

1817- 94 
1808-89 
1826-97 
1782-1858 

1821- 75 
1860-1925 
1832-1902 
1782-1852 
1728-1822 
1730-81 
1815-62 
1746-1813 

1739-1812 

1830- 94 
1859-1912 

1813- 79 

1831- 81 
17707-1843 
1879-1935 
1803-45 
1784-1857 
1765-1815 
1746-1807 
1603‘>-83 
1742-86 
1782-1850 

1818- 1902 
1838-1915 
1745-1815 
1767-1845 
1793-1863 
1793-1836 

1801- 77 
1737?-89 
1792-1865 
1807-70 
1732-99 

1802- 47 

1814- 99 
1848-93 
1855-1925 
1637-75 


pendence 1872 

First state governor of Connecticut 1872 

Signer of Declaration of Independence 1926 

United States senator 1926 

Invented ice-rnaking machine 1914 

General in Confederate army 1918 

Vice-president of Confederacy 1927 

Pioneer in use of ether 1926 

Last territorial and first state governor 1999-10 

Political leader 1947 

Temperance leader 1905 

Genera] in Civil War 1893 

General, United States Army. Author 1909-10 

Civil War governor of Indiana 1899 

U. S. senator and secretary of interior 1913 

U. S. senator and secretary of interior 1909 

United States senator 1904-05 

Governor of Kansas 1914 

American political leader 1929 

American surgeon 1929 

United States senator 1941 

Vice-president of the United States 1934 

First governor of Maine 1878 

Signer of Declaration of Independence 1902-03 

President of Continental Congress 1902-03 

Revolutionary patriot 1873 

First colonial governor 1875 

Cabinet officer under Van Buren 1889 

United States senator 1913 

First United States senator from Minn. 1916 

President of Confederacy 1931 

United States senator 1931 

United States senator 1899 

General in Civil War 1899 

Orator and statesman 1937 

Journalist and statesman 1937 

Statesman and orator 1894 

Revolutionary soldier 1894 

Signer of Declaration of Independence 1888 

General in Civil War 1888 

On committee to draft the Declaration of 
Independence 1874 

First state governor of New York 1873 

Governor and United States senator 1916 

Governor and educator 1932 

Governor of Ohio 1888 

President of the United States 1886 

mventor of Cherokee alphabet 1917 

Humorist and philosopher 1939 

Missionary and Oregon pioneer 1952 

Explorer, fur trader, and physician 1952 

Built first successful steamboat 1889 

Ufficer m Revolutionary War 1889 

Founder of Rhode Island 1872 

General in Revolutionary War 1870 

American statesman 1909-10 

Confederate general 1929 

1 loneer and educator 1938 

First governor of Tennessee 1931 

President of the United States 1928 

President of Texas Republic 1904 

founder of Texas 1904 

Mormon leader 1950 

Hero of Ticonderoga 1875 

United States senator 1881 

Confederate general 1908 

hirst president of United States 1908 

J^ioneer, physician, and missionary 1953 

Governor of West Virginia 1903-13 

Umtea States senator 1901 

American political leader 1929 

UiRcovered Mississippi River 1896-1904 


are located in National statuary Hall. Those listed second are in other parts of the Capitol. 


Statute of Westminster, English his 

Stn?u?cs''orL^m?t;tions. Sec in Indeoi 
Limitations, Statutes of „ • 

Rtnubhnch (sfifouh'hoK) , waterfall m 
® SwUzerlana, s. of Lauterbrunnen : 

city 100 mi. n.w. of 

nop^9.927 ; furniture. 


Key: 


far, fast, whqt, fall; me. yet, 


dpm ' *’*hthplace of Presi- 

dent Woodrow Wilson- Marv 

itarv"’'A and Staunton Mil- 

gj-ar ana blind: map V-486 

Edon River, upper Roanoke River 
_2!£.V-48o"‘'‘'°" RWer^ 

yet, fc 


Staupitz {shtou'plts) , Johann von 
(14607--1524), German Roman 
Catholic theologian ; professor of 
theology at Wittenberg and vicar- 
general of the Augustinian Order 
in Germany; early friend and ad- 
viser of Luther. 

Stau'rolite, cross-stone, or fairy stone, 
a reddish-brown iron aluminum 


, ice, bit. row, w'dn, for, ndt, dp; cure, bitt, rjfde, fvll, bilrn; omU 
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silicate, often crj'Stallizing in shape 
of cross; used as charms; leg-end 
• says they fell from heaven. 
Stavanger (stii-vang' yer) , seaport on 
s w coast of Norway at the head of 
Boknfjord; pop. 50.647; textiles 
soap, fisherie-s: maps N-301, E-424 
gtavropol (stav'fo-pol^ , Russia, trad- 
ing and farming center in s. Russia, 
S75 mi. n.w. of Tifiis (Tbilisi) ; 
flour, textiles, farm machinery; 
pop. 85,100; map R-267 
Stay. See in Index Nautical terms, 
table 

Stead (sted'), Robert .Tames Camp- 
bell (born 1880), Canadian poet 
and novelist (‘Dennison Grant’; 
‘Empire Builders’; ‘Grain’). 

Stead, William Tiiomas (1849-1912), 
English journalist and reformer; 
vigorously attacked social evils; 
took active interest in international 
peace movement and in psychic re- 
search; founded Review of Re- 
views; drowned in wreck of Titanic 
(‘It Christ Came to Chicago’; ‘The 
Americanization of the "World’). 
Steam, water vapor, usually at a tem- 
perature exceeding the ordinary 
boiling point of water S-386— 7, 
17-63, pictures S-386-90. See also in 
Index Steam engine 
boiling forms W-63, diagram S-386 
explosive power S-386-7, diagram 
S-386 

heating house.s H-321, 322, 324, 325 
latent heat W-63 

Steamboats. See in Index Steam craft 
Steam craft S-162-9. See also in Dt- 
fie® Navigation ; Navy; Shipbuild- 
ing; United States Navy 
classes of modern ships S-159 
Clermont, picture P-315 
Congo River .steamboat, picture A-53 
displacement of water S-161, L-262, 
diagram L-263 

early steamships S-152, picture 
S-150 

first on Great Lakes M-229 
Pitch F-118/h picture T-171 
freight vessels S-159 
fuels used S-156 
Pulton P-315 

Great Lakes freighters S-159, pio- 
T C-108a, C-233, 

proscopic stabilizers G-237-8 
157^8^ steel construction S-154, 

largest ships S-159 

naval warfare revolutionized N-92 
on tankers, picture P-168 
paddle wheel.s S-164, 169 

service M-93-4, 

H-265, pictures 

W-264, N-93 


S-154-6, 159, pictim 


steamboat, incture U-379 
g-jg™Pnred to skyscraper, picture 

®nuth American 


<! rivers, 

_b-265, A-185, P-1G3 


pictures 


by 

es C-233, 


^51 S-152, 156, i69 

Tifnn'ic Ls'®'’’ 

toiler s S-387, 388 

s-387: 

1-132^'“” '^nansformed by C-328, 
P«Ws''s:39o“S’!!f.S^-388, 389, 390 


invmionT39"o.“^r/v/-^“ 


’ocomotive^L-l'g'o'^’-’- 


“-French 


R-58-9, 62-3, dia- 
388, 389, pictures 


R-60-1. .S'ee also in Index Loco- 
motive, subhead steam 
Newcomen’s S-390, diagram W-75 
safety valve S-389 
Savery’s water-raising engine S-390 
Stephenson's locomotive S-390, 391, 
L-291, R-59 

turbines T-210-12, S-389-90, dia- 
gram S-386, pictures T-211 
Watt W-74-5, S-390, picture W-74 
.Steam heating H-321, 322, 324, 325 
Steamships. See in Index Steam craft 
.Steam shovel D-143 

Steam turbine T-210-12, S-389— 90, 

diagram S-386, pictures T-211 
locomotive R-64 

Steam vent. See in Index Fumarole 
Steapsin (ste-ap'sxn) , an enzyme, 
table E-389 

Stearic (Ste-dr’ilc) acid P-46 
in “canned heat’’ A-146 
Ste'arin P-45 

Ste'atite, a form of talc T-8, M-266 
Steaiia, Rumanian Christmas star 
C-294Zf-5 

Stebbins, George Coles (1846—1945), 
hymn writer and evangelist, born 
Orleans County, New York; began 
musical career in Chicago 1869; be- 
came evangelistic singer associated 
with D. L. Moody 1876 (’The 
Northfield Hymnal’; ‘New Church 
Hymnal’; ‘Greatest Hymn’). 
Stcd'mau, Edmund Clarence (1833— 
1908), banker, poet, critic, and edi- 
tor, born Hartford, Conn. ('Nature 
and Elements of Poetry’; ‘t^ictorian 
Poets'; ‘American Anthology’). 
Steed, Henry Wickham (born 1871), 
English journalist; foreign corre- 
spondent in various cities for Lon- 
don Times; editor of The Times 
1919-22; proprietor and editor Eng- 
lish Reviexo of Rcviexvs 1923-30 
(‘Through Thirty Tears’; ‘Vital 
Peace' ; ‘The Doom of the Haps- 
burgs’ : ‘Our War Aims’). 

Steel 1-236—48, pictxircs 1-236—48. Sec 
also in Index Iron; Iron and steel 
industry; Steel construction 
alloy.s A-172-3, 1-242, 244 
carbon A-172 
ebromium C-300 
cobalt A-173 
manganese M-77 
molybdenum M-335 
nickel N-234 
silicon A-173 

stainless and ni.stless A-172, plc- 
txires A-172, C-300 
tungsten T-206, picture A-173 
aluminum used in refining A-183 
armor A-377, picture A-377 
Bessemer process 1-247, pictxire 
1-243: first plant in U.S. to use 
T-193 

blast furnace 1-238-9, 246, 

picture U-285, diagrams 
240-1 : forerunner 1-246 
cadmium plating C-10 
carburizing 1-246 
case hardening 1-245, C-632 
composition and structure 
A-172 

continuous (tower) casting of billets 
1-248 

cutting with oxyacetylene flame A-7, 
picture A-8 

Dama-scus steel D-12, B-204 ce 
elasticity under compression M-142c 
electric furnace 1-243-4, 247, dia- 
graxn 1-236, pictxix-e 1-243: inven- 
tion of 1-247 
extrusion process 1-248 
galvanizing, pictxire I-244d 
hardening 1-245 

high-speed tools A-172-3, T-206 
magnetic properties AI-41-3, E-304. 
A-172 

making of 1-242-8, diagram 1-236: 
history 1-245-7 


color 

1-236, 


1-242, 


mill, pictwes 1-71, M-119, P-124, 

open-hearth process 1-242-3, 244, 

247, diagrams 1-236, 242, pictures 

_ — ^ j ^ • T e>Af7 


1-235, 242: invention 1-247 
pig iron distinguished from 1-242 

rttirr 


pins P-267 
rusting R-296-7, A-172 
sheet steel I-244c 
special treatments for I-244d-5 
stainless and rustless A-172, C-300, 
1-248, picture A-172: liquid nitro- 
gen hardens 1-248 
tempering 1-245, A-175 
tin plating T-137, pictures J-Ziid, 
T-137 

turbohearth furnace 1-248 
uses 1-236, diagram 1-237 
welding W-90 

wire W-161— 3, pictures W-162 
world output 1-248 
Steel Age 1-247 
Steel eonstruction 
bridges B-306 

buildings E-343-4, 346, 3466 
ships S-1B4-8 
Steel dam D-11 

Steele, .Sir Kichnrd (1672-1729), Brit- 
ish author, born Dublin, Ireland; 
served in army and was active in 
politics: founded the Tatlcr, the 
Spectator (with Addison), and the 
Guardian, to all of which he con- 
tributed many wdtty essays; also 
wrote comedies popular in his day; 
E-378, A-18 
Swift and S-4G9 

Steele, AVilbur Daniel (born 1886), 
writer, born Greensboro, N. C.; won 
several prizes for short storie.s (‘The 
Man Who Saw Through Heaven’) ; 
also wrote novels (‘Taboo’: ‘Meat’), 
and plays (‘The Terrible Woman’). 
Steel engraving E-387 
paper currency of TI. S. M-340 
Steelhcad trout T-193, color picture 
P-118 

Steel pens P-116 
Steel spring trap T-176 
Steel strikes 

Republic Steel Co. strike C-238 
strike of 1952 T-2006 
Sfcclton, Pa., steel-manufacturing 
borough 3 mi. s.e. of Harrisburg; 
pop. 12,674; works of Pennsylvania 
Steel Co. and Bethlehem Steel Co.: 
map P-133 

Steel wool, an artificial abrasive made 
of steel shavings. 

Steelyard, a weighing device W-85 
Steelyard, headquarters of merchants 
of the Hanseatic League in London, 
13th to 16th centuries PI-260 
Steen (stun), Jan Havicksz (1626- 
79 ) , Dutch genre painter, born Ley- 
den; pupil of Jan van (joyen* ex- 
ceiled in painting dome.stic scenes 
(Feast of St. Nicholas’; ‘Twelfth 
Night’; ‘Music Master’). 

Steenbock, Harry (born 1886), bio- 
chemist, born Charlestown. Wis • 
professor agricultural chemistry. 
University of Wisconsin, after 1920’ 
made irnportant experiments with 
foods; discovered method of acti- 
vating foods with ultraviolet rays 
discovered rickets treatment V-498 

a South African 
antelope, about 2 ft. high. 

“Steenie.” Nee m Index Buckingham 
George Aniliers, duke of 
Steeakerke (stun-kerk'il) , Belgium 
Village 20 mi. s.w. of BrussSk 
w^fif '*"'1 English Sk 

Vilham in of England w^ere de- 
feated by Prench (1692). 


" NTcolaus^’®^*- 


Steeple development of A-317 
bteeplebnsh, a spirea S-362 

(1860-1942) Ena 
technical skm^ 
early worics show marked influence 


u GermsiTT •' — ^ — — Hinuence 

lan u;£fem,^o; thin, ; h^F'rench nasal (Jeafi) ;;sf7i=r French J in azure) -.h:— ir" 

' ’ 'j^erman guttural c7i 
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of impressionism; later works are 
more subdued with narrower range 
of colors; landscapes, portraits, and 
figure composition. 

Steer, castrated male bovine animal 
C-141a 

Stefansson (sttV fan-son) , YilUjalmur 
(born 1879), Arctic explorer, born 
Canada; on 2d expedition (1908- 
12) discovered “blond” Eskimos 
who had never seen a white man ; 
on 3d expedition (1913—18) dis- 
covered several islands; revolution- 
ized Arctic research by living for 
months without supplies, killing 
seal, caribou, and musk oxen for 
food (‘The Friendly Arctic’; ‘Un- 
solved Tilysteries of the Arctic’ ; 
‘Ultima Thule’) 

explores Arctic airways P-350a 
ship, picture P-348 
Steffens, (Joseph) Lincoln (1866—1936), 
journalist and author, born San 
Francisco, Calif. ; famous for revela- 
tions of American city and state 
government corruption ( ‘The Shame 
of the Cities’; ‘Autobiography’). 
Stegner, ■Wallace Earle (born 1909), 
novelist and short-story writer, born 
near Lake Mills, Iowa; professor of 
English, Stanford University since 
1945 (‘Remembering Laughter’; 
‘Mormon Country’ ; ‘The Big Rock 
Candy Mountain’). 

!8tegomyia fasciata, mosquito. See in 
Index Aedes aegypti 
Stegosaurus, prehistoric reptile R-113, 
pictnres R-115, P-406O 
Stein, Gertrude (1874-1940), writer, 
horn Allegheny (now part of Pitts- 
burgh), Pa.; settled in Paris 1930; 
extremely modernistic writing; 
used words for sound and impres- 
sion rather than meaning (‘Geog- 
raphy and Plays’ ; ‘The Making of 
Americans’: ’'Useful Knowledge’; 
‘The Autobiography of Alice B. 
Toklas’), 

Stein (.shtin), Heinrich Friedrich 
Karl, baron vom nnd rum (1757— 
1831), Prussian statesman; promul- 
gated Edict of Emancipation 
(1807), which quickly led to aboli- 
tion of serfdom ; helped to reor- 
ganize army; set into motion gov- 
ernmental and financial reforms; 
laid foundation for Prussia’s power 
Steinbeck, ,Tolin Ernst (born 1902), 
novelist, born on ranch near 
Salinas, Calif.; worked at odd 
jobs all over the country (‘Tor- 
tilla Flat’ • ‘Of Mice and Men’ ; 
‘The Red Pony’; ‘The Grapes of 
Wrath’, Pulitzer prize novel 1940; 
‘The Pearl' ; ‘East of Eden’ ) 
A-230e 

Steinbok, or steenbok, a South Afri- 
can antelope, about two feet high. 
Steinbok, the Alpine ibex 1-1-2 
Steiner, Eduard Alfred (born 1866), 
American sociologist, born Slo- 
vakia; ordained Congregational 
minister 1891; professor of applied 
Christianity, Grinnell College, Grin- 
nell, Iowa, 1903-41, emeritus pro- 
fessor after 1944 (‘From Alien to 
Citizen’; ‘The Eternal Hunger’). 
Steiner, Rudolph (1861-1925), Ger- 
man philosopher and occultist; 
first leader of German Theosophic 
Association 1902 ; turned from the- 
osophy and founded Anthroposophi- 
cal Society 1913 with headquarters 
at Dornach, Switzerland; his “an- 
throposophy” attempts to explain 
the world in terms of the nature of 
man. 

Steinmetr (shtm'mets), Charles Fro- 
tcus (1805-1923), American elec- 
trical expert, born Germany; forced 
to flee because of his Socialist ac- 
tivities, he came to U.S. in 1889; 
consulting engineer for General 


Electric Co. after 1893; one of 
greatest electricians and mathema- 
ticians of his day; most spectacu- 
lar experiment was production of 
artificial lightning; wrote many 
scientific works: picture E-237 
Stella (Esther Johnson), friend of 
Swift S-468, 469, 470 


Stellar shift 

Einstein predicts R-lOO, diagram 
R-lOO 


Stcllarton, Nova Scotia, Canada, cen- 
ter of rich coal-mining region on 
East River, about 75 mi. n.e. of 
Halifax; steel products; pop. 5575. 
.Steller sea lion, or Northern sea lion. 
North Pacific variety of sea lion 
S-90 

Steller’s jay, a bird J-330, picture 
J-330 

Stellite, or star-stone, hard alloy used 
in high-.speed tools, table A-174 
Stem, nautical. Sec in Index Nauti- 
cal terms, table 

Stem, of plants, color picture P-292, 
diagram N-46 

bulbs, corms. tubers B-348, P-391, 
picture P-297 
climbing H-424, 1-284 
experiments with P-300-1 
food for plant stored in P-292, pic- 
ture N-47 

modified- water-plants W-66; water 
storage C-9, pictures P-299 
prostrate (runners): strawberry 
S-427 

rise of sap in P-292-3, pictures P-293 
structure bark B-55; palm (mono- 
cotyledon) T-179: tree trunk (di- 
cotyledon) T-178-9, picture T-179 
underground (rootstocks) B-348, 
pictures P-296a, 297: iris 1-232 
Stem duchies, in Germany G-96 
Stem rust, a grain parasite R-297 
Stencils, photographic, picture P-217 
Stendhal (stdh-ddV), pen name of 
Marie Henri Beyle (bil) (1783- 
1842), French writer and critic, 
whose famous novels. ‘Le Rouge et 
le Noir’ and ‘La Chartreuse de 
Parme,’ had tremendous influence 
on the development of the French 
novel ; a profound interpreter of the 
human soul • F-288, picture F-288 
steno, Nicolaus, also Niels Steensen, 
or Stensen (1638-87), Danish phy- 
sician and theologian: born Copen- 
hagen , discovered a salivary duct 
called Steno's duct; published 
pioneer work on geology: became 
Roman Catholic bishop 1676 
Sten’ograph S-167 

Stenog'rapliy, or shorthand S-166-7, 
pictures S-166 
Sten’otype S-167 

Sten'tor, Greek herald in ‘Iliad’; had 
voice as loud as that of 50 men. 
Step-back arcliltecture. or set-back 
architecture C-3236, picture A-320 
Steo-down transformer, an electrical 
device T-167, E-312b 


Stephen, Saint, Christian martyr M-104 
festival December 26 C-298 
Stephen, Saint (9777-1038), first king 
of Hungary H-448 
“Holy Crown” H-448, 450 


Stephen (10977-1154), king of En>'- 
land S-390 

besieges Matilda at Oxford 0-432 
recognized Henry II as successor 
H-335. S-390 


hsh biographer and essayist • e 
of ‘The Dictionary of Nationa 
ography’; wrote lives of Sa; 
Johnson, Pope, Swift, and nume 
essays and sketches on 18th- 
19th-century literature. 

Stephen Bathori (1522-86) se 
elected king of Poland, succe 
Henry of Valois in 1575- s( 


Livonia from Russia, and organ- 
ized first Cossack regiment. 
Stephen F. Austin State College, at 
Nacogdoches, Tex.; state control; 
opened 1923; arts and sciences, 
business, education, forestry; grad- 
uate study. 

Stephens, Alexander Hamilton (1812- 
83), vice-president of the Confed- 
erate States of America S-391 
Statuary Hall. See in Index Statuary 
Hall (Georgia), table 
Stephens, James (1882—1950), Irish 
poet, short-story writer, and novel- 
ist ; subtle humor and delicate fancy 
combined with keen appreciation 
of Irish character (‘Insurrections’; 
‘The Hill of Vision’, ‘Songs from 
the Clay’, ‘Strict Joy’, and ‘Col- 
lected Poems’^ — \ erse ; ‘Etched in 
Moonlight’- — short stories ; ‘The 
Crock of Gold’ — novel). 

Stephens, James Brunton (1835—1902), 
poet, born Borrowstounness (Bo’- 
ness), Scotland; settled in Aus- 
tralia 1866 (long narrative poem, 
‘Convict Once’ ; patriotic poem, 
‘The Dominion of Australia’), 
Stephens, Uriah Smith (1821—82), 
labor leader, born near (jape May, 
N. J, ; tailor by trade; in 1869 he 
founded the Noble Order of the 
Knights of Labor, of which he be- 
came the first grand master work- 
man and which he hoped would be 
basis for co-operative society: 
L-70(Z 

Stephens College, at Columbia, Mo.; a 
junior college for women; estab- 
lished 1833, present name adopted 
1870; made junior college 1911; 
object, cultural and practical educa- 
tion to meet individual needs. 
Stephenson (sfc*ven-sdn) , George 
(1781-1848), English inventor and 
engineer S-391 

early locomotives L-291, R-59, 61, 
S-390, picture L-29S 
Ericsson competes with E-391 
Stephenson, Robert (1803—59), Eng- 
lish engineer, son of George Ste- 
phenson; builder of Britannia tubu- 
lar bridge over Menai Straits and 
Victoria tubular bridge over St 
Liitwrence at hlontreal; developed 
his father’s business into great- 
est locomotive works of its time 
assists father S-391 
early locomotives L-291, R-59, S-390, 
inctnre L-293 

Stepney, metropolitan borough of 
London, England; 1766 acres; pop. 
98,581; includes 'Whitechapel, 
Limehouse, and Mile End, notorious 
slum districts; Tower of London 
and Royal Mint. 

Steppe (step) C-350, G-169— 70 
land use G-170 

Russia A-414, R-258, pictures R-257, 
264, C-613 
tropical G-1681) 

world distribution, map 6-169 
Step pyramid P-447, E-279, picture 
P-447 

Step-up transformer T-167 
electric power transmission E-3120 
radio R-39 

Sfercuflin family, or Sterciiliacene 

(ster-kfi-li-d'sc-e) , a family ot 
plants, shrubs, and trees, .bative 
chiefly to the tropics, including the 
cacao, Japanese varnish tree, A^me- 
tree, flannelbush, bottle tree, Chi- 
nese parasol tree, honey bell, cola, 
and kurrajong. 

Stcr’eochemistry T-21 
Ster’eograph, photograph used in ster- 
eoscope S-392 

Stereographic projection, of map 
M-84 . 

Stereop'tieon, a picture-projecting 
lantern S-391-2, diagrams S-392 
Stei'eoscope, optical device S-392 
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principle used in three-dimensional 
movies M-434 
€ifpreoscop*ic ciini6ra 0*00^ 
sler-eotypins, in printing S-393, N-186,. 
picture >^-X87 t, 

stereotypes, why made P-414 
sterllizn’tion A-265 
in canning P-220, 222 
in first aid P-966, 95 
Sterlet, a sturgeon S-434 
Sterling, George (1869-1926), poet, 
^horn^Sag Harbor, lived 

chieflv in and near San Francisco ; 
influenced by Ambrose Bierce; 
wrote exotic lyric and dramatic 
poetry ('Testimony of the Suns, 
IVine of Wizardry’, 'Caged Eagle* ) . 
Sterling, John (1806-44), Scotch- 
Irish poet and essayist, born Bute, 
island off s.w. coast of Scotland ; in 
183S formed Sterling Club, literary 
group including Tennyson, Carlyle, 
and John .Stuart Hill. 

Sterling, Colo., farming center in n. e., 
120 mi. from Denver; pop. 7534; 
large beet-sugar factory: maps 
C-409, U-252 

Sterling, 111., city on Rock River, 107 
mi. w. of Chicago; in rich agricul- 
tural region: pop. 12,817; dairy 
and hardware products; map 1-36 
Sterling, a term designating standard 
tluality, applied especially to the 
English gold sovereign ; word prob- 
ably from Old English steorhng, 
coin with a star (from steorra, 
star), some early Norman pennies 
bearing a small star; Norman 
penny known for uniform excellence. 
Sterling area, countries with all cur- 
rencie.s related to value of sterling 
and with monetary reserves chiefly 
in sterling; area includes Great 
Britain, ComnionwealUi countries 
(except Canada), British colonies, 
and certain non-British countries: 
1-196 

Sterling Memorial Library, one of the 
libraries at Yale University; dedi- 
cated 1931; more than 2.000,000 
volumes; gift of John W. Sterling 
estate. 

Sterling silver, composition A-174 

Cdadys) B(roiiwyn) (Mrs. 

, Lisle Holdsworth) (born 

,®9), English novelist, born Lon- 
aon, England (tetralogy of novels 
noout a Jeivisb family; ‘Tiie 
Chronicles’ ; criticism 
'Mth Sheila Kaye-,Smith; '.Speaking 

Ausfen* ^Lout Jane 

American 
born Sorau, Germany 
190/.'^ ;° ^'S'^Eime citizen 

Carn’pi^i^'^T PLysics professor 

'-arnegie Institute of Technoloe-v- 

W his PLysic.s 

ray ‘p atomic 

magnet^p^ ^’scovery of the 

Slernh" ‘Le proton.” 

Ti.S Armt'''’^? f 1838-1915). 

County 

demies nf ViiT',’ ^^'Pori to check epi- 
laCuba- mo? yellow fever 

^^I'acterioiogy.'^® niiportant studies in 

Sor^'"wn^p'-®'‘*. 1894), 

Stories for -Ala. ; 

torj' and people blend his- 

wo Ball' s England ; ‘Cal- 

after ti;e ®g|®®^«ction in Alabama 
®ack Schnnri The Long 

J839). ^ ^i^napped Negroes 
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izing: helped to make novel a study 
of character and not merely a 
story; E-3780, N-311 
autographed books B-246 
Sterne, Maurice (horn 1878), Ameri- 
can painter, sculptor, and etcher, 
horn Russia; moved to New York 
City at age of 12; traveled ex- 
tensively, portraying people and 
life; painting influenced by French 
moderns; sculptural works boldly 
modeled. 

Stern Group, underground organiza- 
tion in Palestine P-47 
Sternum, the breastbone S-191, pic- 
ture S-192, color picture P-240 
Stei’nivay. See in Index Nautical 
terms, table 

Stern-wheeler steamboat with paddle 
w’heel at stern, picture M-322 
Sterols V-4g6, 498 

Stethoscope (from Greek, meaning "to 
inspect the che.st”), a medical In- 
strument for listening to respira- 
tory, cardiac, and other sound.s 
within the body; invented by Rend 
Laennec about 1819 
how it increases sound S-239 
Stetson, Augusta Emma (1842—1928), 
religious leader, born Waldoboro, 
Me. ; helped to organize First Church 
of Christ, Scientist, New York; dis- 
missed from mother church 1909, on 
charges of insubordination ; con- 
ducted advertising campaign on be- 
half of her doctrines. 

Stetson, Warlan True (born 1885), 
astronomer and geophysicist, liorn 
Haverhill, Mass.; on faculty Har- 
vard University 1916-29, 1933-36; 
re.search associate Mas.sachu.setts 
Institute of Technology after 1936; 
specialized in photometric re- 
searches, sunspot and radio cor- 
relations, lunar effect on radio 
transmission and earthciualces. 
.Stetson University, at Be Land, Fla.; 
Baptist; founded 1883; arts and 
sciences, business, law, music: 
graduate studj’. 

Stettin (slifc-teii'), Polish .Szczecin 
( shell d'cltiu), Poland, former Ger- 
man port on Oder River 17 mi. 
above mouth; included in. Poland 
since 1945; pop. 200,217; manu- 
factures; former port of Berlin; 
medieval buildings; maps E-416, 
P-344 

Stetliiiius, Edward Kelll.v (1900-1949), 
industrial executive, public official, 
born Chicago, III.; official. U. S. 
.Steel Corp.. 1934-40; on National 
Defense Advi.sory Comiiiis.sion 1940- 
41 ; administrator lend-lease office 
ill OEM 1941-43; undersecretary of 
state 1943-44; secretary of state 
1944-45; representative in United 
Nations Security Council 1945-46; 
made rector of University of Vir- 
ginia Aug. 1946. 

Steu'ben (sfif’bcii, German shtoi’bn) , 
Erederlok IVIIliain Augastus. baron 
von (1730-94), German officer in 
American Hev’olutionari' War S-393 
drilling soldiers, picture R-128 
.Steubenville, Ohio, city on Ohio River, 
35 ml. s.w. of Pittsburgh, in coal, 
clay, natural gas, and oil region ; 
pop. 35,872; iron and steel jiroducts. 
tin plate, pottery, glass: maps 
0-356, U-253 

Steu'nenberg, Frank (1861-1905), gov- 
ernor of Idaho 1897-1901; born 
Keokuk, Iowa: 1-25 
.Stevens, Albert IVilliam (1886-1949), 
engineer and stratosphere research 
specialist, born Belfast, Me.; aerial 
photographic specialist in World 
War I and later in South America 
in 1924 and 1930 

stratosphere flight (1035), picture 
B-35 


author and British 

great Eneufa™^”' 

'“f humor ^P'^elists; noted 

"or and artistic sentimental- 

an tt ; pern, So ; thin, then ; A = French nasal ( Jea») ; Mts=Prencli 


STEVENSON 


Stevens, Alfred (1817—75), English 
sculptor, worked nearly 20 years on 
duke of Wellington monument and 
tomb in St, Paul’s Cathedral; S-80 
Stevens, -Vlfred (1828-1906), Belgian 
painter, whose finished techniaue 
and careful execution greatly influ- 
enced many of his contemporaries; 
particularly succe.ssful in portraits 
of ladies of fashion (‘Preparing for 
the Ball’). 

Stevens, Isaac Ingalls (1813-62), 
American soldier, governor of 
Washington Territory (1853-^57); 
saw' service with Army engineer 
corps in Mexican IVar and in coa.st 
survey office 1849-53 ; director of 
survey of nortliern railway route 
between St. Paul, ilinn., and Puget 
Sound; criticized a.s governor for 
handling of Indian affains, hut later 
vindicated; territorial delegate 
(1857-59); major general of New 
York volunteers in Civil War; killed 
in battle of Chantilly. 

Slovens, John (1749—1838), engineer 
and inventor, born New York City; 
helped secure American patent 
system; built Phoenix, a seagoing 
steamboat, 1807, w'hich ran suc- 
cessfully on Delaware River 
early railroads R-59 
invents .screw propeller S-164 
Stevens, Rise (born 1913), contralto, 
born New York City; .studied in 
Europe; debut in Prague lOlUS; 
joined Metropolitan Opera, N. Y. 
City, 1938; also concert, radio, mo- 
tion-picture, and television work. 
Steven.K, Robert Livingston (1787- 
1856), mechanical engineer, naval 
architect, and inventor, born Hobo- 
ken, N, .T.: son of John Stevens; 
in 1830 designed railway rail with 
flanged T-section still in u.se: also 
designed and built steanishlps and 
.^ailing vessels (.llaria, fastest of 
its day) : R-61 

Steven.s, Robert T(en IJroeck) (born 
1890), public official, born Pan- 
wood, N.J.; in 1921 joined J. P. 
.Stevens & Co., Inc. (textile nianu- 
facUirevs), New York City, elialr- 
man of board 1945-53; class C 
chairman Federal Reserve Bank of 
Aeiv lork 1948—53; Secretary of 
the army 1953-55. 

Stevens, Tlinddciis ( 1 792-1.868 ) states- 
rnan, born Danville. Vt; abolitionist, 
bitter critic ot eompromise mea.sures 
before Civil War and conciliation 
after; _ congre-s.sman trom Penn- 
sylvania; head of coinuiittee 
charged w'ilh impeaching Pre.si(lent 
Johnson: R-866 

Stevens, Wnlluec (born 1879), poet 
and in.suranco executive, born 
Reading, Pa.; poems have irony, 
wit, and polish (‘Harmonium’; 
Ideas of Order’ ; ‘Parts of a World’ • 
‘Transport to .Summer’: 'Threo 
Academic Pieces’). 

Stevens lii.stUute of Tecliiiologv, at 
Castle Point. Holioken, N. J.'- for 
men; founded 1870; engineering- 
graduate school. 

Stevenson, Adlai Euiiig (183.5-1914) 
smtesniaii, born Christian County, 

vice-president of U.S. Sec in Index 
Vice-president, table 
Stevenson, Adlai Ewing (born 1909) 
public Official, grandson of Ibove 
born Los Angeles, Calif.; received 
law degree from Northwestern Uni- 
versity 1926; special counsel Agr - 
tion“T933 A'lminiitra- 

tion, 1933-34; special assistant to 
secretary of the navy 1941— 44 and 
to secretary of state 1945; worked 
in Lnited Aations 1945-47- gov- 
ernor of Illinois 1949-53; vlmolvl. 
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tic presidential nominee 1952: 
P-369 

Stevenson, Paiiny van de Grift Os- 
bourne (18407-1914), wife of 
Robert Louis Stevenson S-394 
Stevenson, Robert (3 772— 1850), Scot- 
tish engineer, inventor of inter- 
mittent lights for lighthouses; built 
Bell Rock and many other light- 
houses on Scottish coast; grand- 
father of Robert Louis Stevenson. 
Stevenson, Robert Louis (1850—94), 
British story nriter, poet, and es- 
sayist S-393-5, E-381, pictures 

S-393-4 

chief works S-395 
home in Samoa S-36 
inspiration for ‘Treasure Island’ 
K-39 

quoted on Dumas D-163 
‘The Black Arrow’, picture E-381 
Stevens Point, Wis., city on Wisconsin 
River, 100 mi. n. of Madison; pop. 
16,504; excellent water power; pa- 
per, fishing tackle, lumber and 
building materials, furniture; Wis- 
consin State College; map W-173 
Stevia, a genus of perennial plants of 
the composite family, found from 
Texas to South America. Leaves 
small, narrow ; (lowers small, pur- 
l)le through white, in terminal clus- 
ters. The clusters of tiny, fragrant, 
white flowers of another perennial 
(Piqueria trincrvia) are generally 
called stevia by gardeners. 
Stewardess, airplane A-540, pictures 
A-636, 639 

Stenart, royal family. See in Index 
Stuart 

Stenart, Alexander Turney (1803-70), 
American merchant and philanthro- 
pist, born Lisburn, County Antrim, 
Northern Ireland; his dry-goods 
store in New York City became one 
of largest in world, with branches 
in Europe ; at death considered rich- 
est man in America: H-274-5 
Stenart, Cora Wilson (born 1875), 
educator, born Rowan County, Ky.; 
founded Moonlight Schools for adult 
illiterates of Kentucky mountains; 
director National Illiteracy Cru- 
sade. 

Stewart, Dugald (1753-1828), Scot- 
tish philosopher of the “common 
sense” school ; immensely popular 
lecturer at Univeivsity of Edinburgh. 
Stewart, Reginald (born 1900), Can- 
adian pianist and conductor, born 
Edinburgh. Scotland; director, 
Peabody Conservatory, Baltimore, 
Md.; conductor, Baltimore Sym- 
phony Orchestra from 1942. 

Stewart, Robert. See in Index Castle- 
reagh 

Stewart, William Jlorris (1827—1909), 
U.S. lawyer and senator; developed 
famous Comstock Lode and made 
fortune in Nevada mines 
Stewart, famous diamond, picture 
D-79 

.Stewart Island, one of New Zealand 
group; 070 sq. mi.; pop. 576: N-227, 
maps N-228, P-16, inset A-489 
Stibium. Latin name for antimony, 
table C-211 

Stib'nite, an ore of antimony A-2G6, 
M-262, table M-176 
Stick, in airplane, diagrams A-88, 89. 
See also in Index Aviation, table 
of terms 

Stick, in printing, metal frame used 
in setting type by hand ; holds about 
15 lines of newspaper-sise type: 
p.413, picture P-414 
Stick insect, various insects resem- 
bling branches and twigs of trees 
1-169, picture P-420 
stick caterpillar, color picture 
P-420b 

Stick lac, how refined L-82 
Stickleback, a fish S-395, picture S-395 
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male makes and guards nest S-395, 
pictures S-395, F-106 
Stick race. Zuni Indian ceremony to 
bring rain A-356-7 

Sticksced, hairy, grayish herbs com- 
prising the genus Lappula of the 
borage family, with small narrow 
gray-green leaves and racemes or 
spikes of small white to violet 
flowers ; the burlike fruit is covered 
with barbed prickles. 

Stiegel (shte’gel), Henry William 
(1729-85), American glassmaker, 
born Germany G-125 
glassware G-125, picture A-216 
Sticglitz Istey'llts), Alfred (1804— 
1946), photographer and editor of 
photography magazines, born Ho- 
boken, N.J. ; brother of Julius O. 
Stieglitz; husband of Georgia 
O’Keeffe; founded galleries in New 
York City where he exhibited 
photography “as a fine art,” also 
works of French and American 
modern painters. 

Stieglitz, Julius Oscar (1867—1937), 
chemist, born Hoboken, N.J.; at 
University of Chicago as professor 
chemistry 1905-33, professor emeri- 
tus after 1933 (‘Elements of 
Qualitative Chemical Analysis’). 
Stifle, or stifle joint 
dog, picture D-llOb 
horse, picture H-428n 
Stig'ina, the pollen-catching structure 
in flowers P-184 
Stig'mata, of St. Francis P-277 
Stikine (sti-ken') River, rising in n. 
British Columbia; flows 500 mi. to 
Alaskan coast: maps C-68, 80 
Stile, in architecture. See in Index 
Architecture, table of terms 
Stiliciio (stil'i-kd), Flavius (359?— 
408), Roman general and states- 
man of Vandal birth; as guardian 
of feeble Emperor Honorius was 
virtual ruler of Western Empire 
defeats Alarlc A-129 
Still, Andrew Taylor (1828—1917), 
American physician; founder of 
osteopathy 0-4266 

Still, William Grant (born 1895), 
Negro composer, born Woodville. 
Miss.; Guggenheim and Rosenwald 
fellowships; songs for musical 
shows, radio, and motion pictures, 
also ballets, and symphonic works. 
Still fishing F-116, 118a— 6 
cane pole F-llSo, picture P-118a 
Still life, in painting P-23, 38 
Stillwater, Minn., town on St. Croix 
River, 15 mi n. e. of St. Paul ; pop. 
7674; was (beginning in 1836) an 
important center of logging indus- 
try, and still ships pine lumber; 
drop forgings and castings, shoes, 
tractors- map M-287 
Stillwater. N Y.. village in e. near 
site of Revolutionary War battles. 
See also in Index Saratoga, battles 
of 

Stillwater, Okla., city 28 mi. n e of 
Guthrie; pop. 20,238; in oil and 
farm region- cheese. Hour, packed 
meats- Oklahoma Agricultural and 
Mechanical College; map 0-371 
Stillnater Rii-er, Ohio, about 60 mi 
long; parallels the Great Miami 
before joining it at Dayton : D-25 
Stilt, long-legged shore bird; black- 
necked stilt iBimantopus mexl- 
canus) lives in s. and s. w. U S ■ 
P-321 

Stilton cheese C-206 
Stilts, poles with footrests used for 
walking above the ground S-395-6. 
picture S-395 

“Stilt walkers,” herons H-349 
Stilwell, Joseph Warren (1883-1946) 
U.S. Army officer, born Palatka! 
Fla., m service after 1904, much of 
time in China; made chief of staff to 
the Chinese armies in Burma and 
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India 1942, also commander of U. S. 
Army forces in China ; recalled from 
China Oct. 1944; made head of U. S. 
Army ground forces Jan. 1945, of 
loth Army in Pacific June 1945 and 
of 6th Army, headquarters San 
Francisco, March 1946: R-158/ 
Stilwell Road (formerly called Ledo 
Road), 620-mi. highway from Ledo, 
Assam, to e. Burma where it joins 
Burma Road; opened Jan. 1945: 
R-168/, B-360. See also in Index 
Burma Road 

Stimson, Henry Lewis (1867-1950), 
lawyer and statesman, born New 
York City; secretary of war 1911- 
13; governor general of Philippines 
1927-29; secretary of state 1929- 
33; secretary of war 1940-45. 
Sting 

bee B-94, picture 1-158 
first aid P-98 
scorpion S-61 
•U’asps W-60 
Sting ray, a fish S-190 
oyster, enemy of 0-438 
Stinkbugs, a group of insects of the or- 
der Hemiptera, famiiy Pentatomi- 
dae, which discharge a disagreeable 
odor from glands at sides of the 
thorax ; especially the harlequin bug 
(Murgantia histrionica) , a pest on 
radish, cabbage, and cultivated 
plants of mustard family: color 
pictures 1-1546 

Stinkneed. See in Index Jimson weed 
Stinnes (siltin' es) , Hugo (1870-1924), 
German industrial manager and 
financier; leading figure in recon- 
struction after World War I; also 
owned several newspapers. 

Stipe, stem of fern F-63, 54, picture 
F-6S 

Stipple engraving E-388 
Stip'ules, fastening structures of 
leaves L-164 

Stirling, Scotland, manufacturing 
town and port on Forth River, 30 
mi. n.w. of Edinburgh; pop. 26,960; 
famous in wars of England and 
Scotland: map B-324 
Stirling Bridge, battle of, between 
Scots and English (1297) W-4 
Stirling Castle, picture C-132 
battle of Bannockburn B-332 
Stirring dredge D-143 
Stirrup, or stapes, bone of ear E-170, 
S-192, pictures E-170-1 
Stitches, in sewing S-111— 12 
lock stitch, machine sewing S-117 
Stoa (sto'n), Greek term for coion- 
nade or portico ; used both as 
structural part of buildings and as 
ornament of streets and open piaces. 
See also in Index Stoicism 
Stoat, the ermine E-392, incture E-392 
Stock, Freilerick Aiiffust (1872-1942), 
American conductor and composer, 
born Germany; violinist with Co- 
logne, Germany, orchestra 1891-95; 
joined Chicago Symphony Orches- 
tra 1899 as violist, became assis- 
tant conductor 1901, served as con- 
ductor from 1905 until his death. 
Stock. See in Index Livestock 
Stock, capital represented by shares 
in a corporation S-398— 400, pictures 
S-398a-9 

books about S-400 
collateral for loan B-49 
common and preferred S-S98-S980 
dividends S-398 
financial page lists S-399, 400 
financing a business B-226 
holding companies M-360 , 

Insurance companies hold, oftori 
1-168 

investment trusts T-301 
mutual fund S-3986 
over-the-counter S-3986 
Stock, in plant grafting F-303, P""® 
Stock, or gilliflower, a flowe r of ibe 
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genus MathioU of the _ mustard 
family with stiff branching stem, 
alternate oblong leaves, and fra- 
Jrlnt single or double, white, rose, 
f^fmson or purple flowers in loose 
terminal clusters The double- 
flowered varieties known as ten- 
weeks stock are among the most 
attractive ot garden annuals, 
blooming througnout summer. 

Stock company', insurance 1-167 
stock e-vclmnge S-S98b 
function in business E-226 
Sfocicflsh, fish split and dried unsalted 
in open air 
Norway N-304b 

Stockholder, owner of shares of stock 
in a corporation S-398 
dividends S-398: labor banks B-53 
double liability on hank stock B-47 
share in profits S'398-398a 
gfock'liolm, capital and commercial 
center of Sweden, on e, coast ; pop. 
745,936: S-396-7, maps 17-301, 

E-416, 424, pictures S-396 
library, children’s room, picture 
L-185 

museum. See in Index Museums, 
table 

Stockholm tar T-15 
Stockings S-397 
machine knitting K-57, 59 
stocking frame, 18th century, picture 
1-130 

Stockport, England, town on Mersey 
River 5 mi. s.e. of Manchester: pop. 
141,660: foundry, cotton, and brew- 
ery products: map B-325 
Stock raising A-61-3. See also in In- 
dex Livestock 

Stocks, instrument of punishment, 
which held feet, or hands and feet, 
so that prisoner could only sit and 
not move: P-415 

Stock show, in Chicago. See in Index 
International Live Stock Exposition 
Stock ticker. See in Index Ticker 
Stockton, Frank Richard (1834-1902), 
humorist, born Philadelphia, Pa. 
(The Lady or the Tiger?’, famous 
dilemma story; 'P.udder Grange’; 
children’s stories: 'Casting away of 
Mrs. Leeks and Mrs, Aleshine’ ; 
Reformed Pirate’), 

Stockton, Richard (1730-81), lawyer, 
bom near Princeton, N. J.; signer 
of Declaration of Independence. 
See also in Index Statuary Hall 
(Aew .Tersey), table 
signature reproduced D-37 
^ Itobert Field (1795-1866), 

V Officer, born Princeton, 
‘h War Of 1812 ; with Fremont 
conquered California 1846-47 
e, Angeles L-317 

on'orm '"'and seaport 

on arm of San Joaquin River, about 
no mi e. Of San Francisco 


; pop. 70,- 

ned fruit trade; can- 


steel.^ivood 
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Stoddard, Richard Menry (1825— 
1903), poet, critic, and editor, bom 
Hingham, Mass. (‘Abraham Lin- 
coln’ ; ‘The Book of the East’ ; 
‘Songs of Summer’). 

Stoddard, lA'iHiam Osborn (1835— 
1925), author of books for boys, 
born Homer, N. T.; secretary to 
Abraham Lincoln 1861-64 (‘Little 
Smoke’ ; ‘Two Arrows' ) . 

Stoddert, Beniamin (1731-1813), first 
secretary of XJ. S. Nai'y (1798- 
1801) ; born in Charles County, Md.; 
joined the Army 1777 ; secretary to 
the board of war 1779-81; began 
mercantile career in Georgetowm, 
Md.; as private agent, bought 
property for the federal capital; 
as secretary of the Xavy, built up 
the fleet and set up navy yards. 
Stocssei (sfes'eZ), Albert (1894-1943), 
composer, conductor, and violinist, 
born St. Louis, Mo.; studied at 
Berlin Ilochschule; conductor. New 
York Oratorio Society; director and 
conductor, Juilliard School, New 
York City; composed orchestral 
works ('Suite Antique’), chamber 
music, piano, vocal compositions. 
Stoicliiom'etry, computation of chem- 
ical formulas. 

Stoicism (sto’i-stxm), school of phi- 
losophy founded at Athens by Zeno 
(3d centurj' B.c.) and named from 
porch (stoa) on which he taught: 
later flourished in Rome; upheld 
reason against feeling, duty against 
pleasure; believed that God was 
active force in all things, and so 
accepted conditions as made by God 
Epictetus E-S90 
Marcus Aureliu.s M-94 
StoJowekt (std-udf'sM:l) , Sigismnnd 
(1870-1946). Polish pianist, teacher, 
and composer; pupil of Paderewski; 
formal debut Paris. 1891; began 
teaching in New York Citv in 1905; 
concerts Europe and U. S. 
Stoke-on-Trent, England, center of 
“Potteries” district. 35 mi. s.e. of 
Liverpool; pop. 275,095; formed by 
union of Stoke on Trent. Tunstall, 
Burslem, Hanley, Longton — the 

“Five Towns” of Arnold Bennett’s 
novels — and Fenton; porcelain and 
pottery manufactures: mop B-326, 
picture E-355 
manufactures E-355 
Stoke Poges (stole poms'), village of 
Buckinghamshire. England, 22 mi. 
w. of London ; Thomas Gray, whose 
‘Elegy’ is said to have been in- 
spired by St. Giles churchyard, is 
buried here. 

Stoker, Bram (Abraham Stoker) 
(1847-1912), British writer, horn 
Dublin, Ireland: Sir Henry Irving’s 
manager 1878-1905 (‘Dracula’). 
Stoker, for furnace H-322, picture 
H-323 

Stokes, Sir George Gabriel (1819— 
1903), British mathematician and 
physicist; professor of mathematics, 
Cambridge; valuable studies in 
theories of sound, in optics, in mo- 
tion of waves through various media, 
in undulatory theory of light 
explain.s fluorescence L-235 
Stokes' aster (Stokesia cyanea'), a 
perennial plant of the family Com- 
positae with large blue flower 
heads; height 1 to 2 ft. 
how to plant, table G-17 
Stokes mortar. ,See ill Index Trench 
mortar 

Stokowski (std-kdf’ski'), Leopold 
(born 1882), orchestral conductor, 
born London, England; conductor 
Cincinnati Symphony Orchestra 
1909-12, Philadelphia Symphony 
Orchestra 1912-36, later coconduc- 
tor, New York City Symphony 1944 ; 
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formed All American Youth Orches- 
tra 1940; appeared in motion pic- 
tures; coconductor New York 
Phi'harmonic-Symphony Orchestra, 
N. Y. City, 1949. 

Sto'Ia, Roman garment D-144 
Stol'bova, peace of, between Sweden 
and Russia S-465-6 
Stolzenfels (shtolts'en-fels) , 13th-cen- 
tury castle on Rhine 4 mi. s. of 
Coblenz, Germany; restored in mod- 
ern times. 

Stomach S-400-1, P-244, color pic- 
tures P-24a-2, diagram S-400 
birds S-401 

digestion in S-400-1, D-91a— b, dia- 
grams D-90-la, S-400: enzymes 
E-389 

foreign body in, first aid F-98 
glands G-118, S-401, D-91o, dia- 
grams D-91, 91a 

lining a paclcing industry by-product 
M-155 

pain, first aid F-98 
ruminants R-254-6, S-401 
secretions, protection against germs 
D-103 

X-ray studies X-330, picture X-329 
Stomach-footed jnollusks. See in Index 
Gastropods 

Sto'mata (plural of stoma), minute 
openings in tissue of leaves L-151, 
P-293, 294, TY-ee 

Stone. Fred Andrew (born 1873), ac- 
tor, born Valmont, Colo.; associated 
with David Montgomery 1895-1917; 
played Topsy in ‘Uncle Toni’s 
Cabin’, Con Kidder in 'The Red 
Mill’, Scarecrow in ‘Wizard of Oz’; 
exponent of tap and soft-shoe danc- 
ing; in motion pictures after 1934, 
Stone, Grace Zaring (bom 1896), 
novelist, born New York City (‘Let- 
ters to a Djinn'; ‘The Bitter Tea of 
General Yen’). Under pen name 
Ethel Vance, wrote anti-Nazi novels 
‘Escape’ and ‘Reprisal’, 

Stone, Harlan Fiske (1872-1946), ju- 
rist, born Chesterfield, N. H.; dean 
of law school, Columbia University 
1910-23; appointed U. S. attorney 
general 1924 and associate justice 
U. S. Supreme Court 1925 by Pre.si- 
dent Coolidge. and chief justice 
1941 by President F. D. Roosevelt. 
Stone, Irving (born 1903), writer, 
born San Francisco, Calif.; known 
for biographical novels (‘Lust 
for Life’, on Van Gogh; ‘Immortal 
Wife', on Jessie Benton Frdmont; 
‘Jack London, Sailor on Horse- 
back'; ‘The President’s Lady’, on 
Rachel and Andrew Jackson ; ‘Love 
Is Eternal’, on Mary Todd Lincoln) 
Stone. Lucy (1818-93), American 
woman suffrage leader and aboli- 
tionist; married Dr. Henry B 
Blackwell, but retained her maiden 
name; editor, IFoman’s Journal 
Woman Suffrage Association W-lBd 
Stone, Melville Eliiah (1848—1929) 
journalist, born Hudson, 111.; estab- 
lished Chicago Daily Heios: for 23 
years general manager (then coun- 
selor until his death) of Associated 
Press, which he built into greatest 
news-gathering agency in the world. 
Stone Nicholas (1586-1647), English 
sculptor and architect, born Wood- 
England; master 
Fn^?Il,a ^ Charles 1 of 

exelmed’taSarbeln'st^e""™""'® 

ford, England; leader of early |eN 
t.ement in Connecticut; C-449 

®*Deaaratto^o/V^I~®^^ -^‘^ner of 
ChS County. 
signature reproduced D-S7 
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STONE 

stone, rock G-49, M-266, Reference- 
Outline G-48. See also in Index Bock 
Stone, unit of weight, table tV-88 
Stone Age S-401-2, pictures S-401, 
M-63-6, color pictures M-67-8. See 
also in Index Cave dwellers; Neo- 
lithic Age; Paleolithic Age 
agriculture, beginning of C-325, 
M-66, picture C-326 
America I-108e— / 

art M-64, D-140, pictures M-63-4, 
B-140 

artifacts A-301-2, M-69, S-401, pic- 
tures S-401, C-326 

how and arrow invented A-302, M-66 
civilization, place in C-324, picture 
C-324 

clothing M-66 

domestication of animals C-325, 
M-66, 69 
England E-357 

family and community life M-66 
fire, first mastery of E-73, M-63, 
picture C-325 
food M-69; bread B-294 
human remains M-63— 4, 66, 69—70 
magic C-325, M-33 
mammoths hunted M-62 
man M-63-71, pictures M-63-6, color 
pictures M-67— 8 

megalithie monuments S-401— 2, 
pictures M-66, P-271, E-357 
pottery M-66, picture C-325 
religion C-325, M-66, S-402 
shelter: caves M-66, S-144, picture 
M-64, color picture M-67; huts 
M-66; lake dwellings M-66, S-144, 
picture S-144o, color picture M-68 
spinning and weaving S-348-9 
tools of stone M-63, 66, 69, S-401, 
A-301-2, pictograph T-151, pic- 
tures C-325, S-401: obsidian used 
for M-266-7 

Stonecliat, a small European bird 
(Saxicola torquata) of the thrush 
family, so named from its clicking 
note: its plumage is black above 
and dark reddish underneath. 
Stonecrop, or golden moss, a creep- 
ing perennial plant (Sedum acre) 
of the orpine family, native to 
Old World. Leaves form evergreen 
mat; flowers yellow; used in rock 
gardens. Also called wall pepper 
or moss stonecrop. Stonecrop is 
common name of genus Sedum: 
color 2 )icture P-287 
Stonen.v, an insect tNeopUasgano- 
2 >hora capitata), of the order Ple- 
coptera, family Perlidae ; nymphs 
are aquatic and require from two 
to three years to complete develop- 
ment: color i)icture I-154a 
Stoneham, Mass., city 8 mi. n. of 
Boston; pop. of township, 13,229; 
settled in 1645 as part of Charles- 
town, incorporated in 1725; small 
industries flourished; now mostly 
residential: map, inset M-132 
Stonehenge iston'lieng) , England, 
celebrated prehistoric monument on 
Salisbury Plain, about 8 mi. n. of 
Salisbury ; consists of circular group 
of huge stones: S-402, inctures 
M-66, E-357 
Stone marten M-104 
Stone Mountain, Ga., granite hiil 16 
mi. n.e. of Atlanta, 800 ft. high; 
site of Confederate Memorial, a 
huge carving representing Robert 
E. Lee’s army on the march; work 
begun 1916 under direction of 
Gutzon Borglum and Harry Augus- 
tus Lukeman, discontinued 1941. 
Stone of Scone, also called Stone of 
Destiny, in Westminster Abbey 
S-64, W-99 

Stones, precious. See in Index Gems 
‘Stones of Venice', book by John Rus- 
kin in which he expounds his the- 
ories of the relation of architecture 
to all other human activities. 

Stones River, in Tennessee, tributary 
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of Cumberland, which it enters 5 mi. 
above Nashville, map T-66 
Civil War battle C-336, F-283, map 
C-334; Thomas at T-120 
Stones River National Military Park, 
in Tennessee; Civil War battle; 
established 1927. 

Stonewall Jackson. See in Index 
Jackson, Thomas Jonathan 
Stoneware, pottery P-393, picture 
P-400 

Stonowort, a highly developed type of 
green alga (genus Char a) ; often 
encrusted with lime. 

Stoney, George Johnstone (1826— 
1911), Irish physicist: secretary 
Queen’s University (Ireland) 1857- 
82 ; introduced word “electron” to 
designate elementary charge of 
electricity. 

Stong, Pliilip Dutlield (born 1899), 
novelist, born Keosauqua, Iowa; 
books for children are full of zest 
and humor (“Farm Boy’; ‘Honk: 
the Moose’ ; ‘Positive Pete !’) ; novels 
include ‘State Fair’, ‘Farmer in the 
Dell’, ‘One Destiny’. 

Stonington, Conn., port on Long Is- 
land Sound. 8 mi. e. of New London ; 
pop. 1739; machinery, textiles, fish; 
bombarded during American Revo- 
lution and War of 1812: mop C-445 
.Stony coral, color picture 0-334 
Stony Gorge Dam, in California, on 
.Stony Creek, picture D-8 
Stony 1‘oint, N.Y., village on promon- 
tory on Hudson River, 35 ml. n. of 
New York City; pop. 1438; taken 
by Clinton (1779); retaken by 
Wayne: W-77, map, inset N-204 
Stool, of window. See in Index Archi- 
tecture, table of terms 
Stoop, in architecture A-199, picture 
A-199 

Stop, in organ 0-422 
Stop, nautical. See in Index Nauti- 
cal terms, table 
Stop watch W-57 

Storage, cold. See in Index Cold 
storage; Refrigeration 
Storage battery B-81-2 
automobile A-518 
locomotive L-291, picture E-236 
submarine S-436 

Storax, or styrax, a fragrant resinous 
substance from the bark of Stprox 
officinalis, a tree of the Mediter- 
ranean region ; used in perfume. 
Stores. See in Index Chain stores; 

Department store; Retail trade 
Stores, naval. See in Index Naval 
stores 

Stories. See also in Index Literature 
for children ; Storytelling 
Adventures of Hercules H-342-3 
Adventures of Odysseus 0-342-5, 
pictures 0-342-4 
Androcles and the Lion L-261 
animal stories and articles for 
young readers 

bear B-86— 8 , pictures B-85-8 
camel C-50— 3, pictures C-51— 2 
cat C-135-65, pictures C-135-65 
cattle ranching C-147— 55, pictures 
C-147— 55 

deer D-43— 5, ]>ictures D-43— 5 
dog D-110-20, pictures D-110-17, 
color pictures D-111-166, table 
D-118-19 

elephant E-322-8, pictures E-S22-7 
frog F-299-301, pictures P-298-300 
giraffe G-111-12, picture G-112 
horse H-428-9, pictures H-428-428ei. 

f-j, table H-428e 
kangaroo K-1-2, pictures K-1-2 
lion L-261, pictures L-260 
monkey M-347-53, pictures M-347- 
53 

owl 0-430-1, pictures 0-430-1 
pets and their care P-182-6, pic- 
tures P-182-6 

porcupine P-374, picture P-374 


STORY 

raccoon R-19-20, pictures R-20 
reading interests, influence on R-84 
sheep S-136-8, jiictures S-136-7 
tiger T-131-3, pictures T-132-3 
toad T-140— 1, pictures T-140— 1 
whale W-111-14, jiictures W-111-14 
Apples of Iduna S-56 
Babylonian myths B-8, 6&— 7 
bibliography S-407, 419-23, L-210-17 
bird stories and articles for young 
readers 

bluebird B-211— 12, picture B-211 
eagle E-168 

Making Friends with the Birds 
B-187-96, ])ictures B-187, 189-93, 
195 

woodpecker W-188-9 
(For references to articles on other 
birds, see in Index names of 
birds.) 

fables P-1-3, pictures F-1-2 
Greek Hero (Perseus) Who Slew the 
Medusa P-164 

How Horatius Kept the Bridge 
M-3-4, color picture M-3 
Indian Children in the Southwe.st 
A-356-8, pictures A-356-8 
Jewish Maiden Who Became Queen 
of Persia (Esther, in the Bible) 
E-399-400 

Robinson Crusoe in Pact and Fic- 
tion C-523-4 
Sumerian myths B-65-7 
Trojan War T-190-2, j/ictures T-190, 
192 

Wooden Horse of Troy T-191-2 
Stork, a large wading bird S-402, pic- 
ture S-402 
adjutant S-402 

Aesop fable P-1-2, inctures P-2 
foot, picture B-175 
scientific names S-402 
Storm (shtorm), Theodor (1817-88), 
German novelist, short-story writer, 
and poet of finished workmanship; 
notable for romantic stories with 
historical background (’Immen- 
see’) ; picture G-84 

Storm S-403-403Z>, pictures S-403- 
4035 

barometer indicates B-67-9, dia- 
grams B-68-9 

cyclone, or cyclonic storm C-533 
dust D-154 

equatorial thundershowers R-70 
hail H-242 

hurricane S-403-403a, W-81&, dia- 
grams S-403a 
law of S-403O 

lightning L-240-1, pictures L-240-1 
tornado S-403, W-815, W-71, jnctnre 
S-403b 

typhoon, or baguio S-40S— 403a, 
W-815.- Philippines P-194, picture 
P-202 

waterspout W-71 

“Storm and stress” (German Sturm und 
Drang), phase of German literature 
at epd of 18th century; so called 
from title of a drama by Friedrich 
Maximilian von Klinger; typical 
are Goethe’s ‘Sorrows of Werther’ 
and Schiller’s ‘Robbers’ ; G-84 
Goethe G-130 
Storm petrel P-167 

Storm troops, Germany G-99, F-44. 

See also in Index Schutzstaffel 
Storrowton, model colonial village, 
part of Eastern States Exposition 
at West Springfield, Mass., pic- 
ture A-209 

Storrs, Richard Salter (1821-1900), 
Congregational clergyman, born 
Braintree, Mass.; after 1840 was 
pastor of Church of the Pilgrims, 
Brooklyn, N. Y. (‘The Constitution 
of the Human Soul’). 

Storstrom Bridge, Denmark D-68 
Storting (stqr'ting), Norwegian Par- 
liament N-3045 
building, jiicture N-304 
Story, Joseph (1779-1845), Jurist, 
born Marblehead, Mass.; 34 years 
associate justice of U.S. Supreme 
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Court; with Chief Justice Jlarshall 
established powers of Supreme 
Court, and with Chancellor Kent 
molded American equity juris- 
prudence 

Hall of Fame, taMe H-24:9 
Story, William Edward (1850—1930), 
mathematician, born Boston, Mass.; 
professor of mathematics Clark 
University 1889—1921. 

Storj', William AVetmore (1819-95), 
sculptor and poet, born Salem, 
Mass.; son of Joseph Story; his 
studio in Rome for 45 years was 
a social center for American and 
English artists and authors (‘Cle- 
opatra’; ‘Medea’, portrait busts). 
Storj'books. ,S'ee in Index Literature 
for children 


.Story Leagues and Junior .Story 
Leagues S-406a 

StorytelUng S-404-23, pictures S-408- 
23, 404, 406. See also in Index Folk- 
lore; Stories 
bibliography S-407 
how to tell stories S-406a— 7 
outstanding storytellers S-405-6a 
public libraries promote S-406— 406a 
Stoss (shtos), Veit (1440?— 1533), 
German sculptor and one of the 
greatest German wood carvers ; 
carved altars and tombs in 
churches at Nuremberg, Germany, 
and Cracow, Poland. 

Stoth'ard, Thomas (1755—1834), Eng- 
lish painter and engraver, noted for 
the grace and distinction with which 
he illustrated ‘Robinson Crusoe’, 
‘Pilgrim’s Progress’, ‘The Vicar of 
Wakefield’, and other works. 

Stour (sfpr), name of several small 
rivers in England; best known is in 
Kent, sometimes called Great Stour 
at Canterbury C-115 
“Stourbridge Lion,” name of the first 
locomotive to run on a U. S. rail- 
road — in Pa., Aug. 1829, on the Car- 
bondale and Honesdale Railroad 
tracks (now The Delaware and Hud- 
•son Railroad Corp.) ; R-59, picture 
L-293 

Stove S-424, picture S-424 
fire prevention F-90 
Franklin stove S-424, F-280a, pic- 
ture A-216 

Stow. See in Index Nautical terms, 
taVle 

Stowe, Harriet Beecher (1811-96), 
American novelist, author of ‘Uncle 
Tom’s Cabin’ S-424, A-228, picture 
N-310 


Hall of Fame, table H-249 
Strabo (strd'bo') (63? b.c.-a.d, 21 ?) 
Greek geographer and historian; 
wrote first general treatise on geog- 
raphy with collection of all geo- 
graphical information obtainable. 
Strachan (stran), .John (1778-1867), 
Canadian clergyman, first bishop ol 
Toronto; became leading spirit in 
the ‘Family Compact’, political 
group in control of Upper Canada; 
first president University of Toronto 
and founder Trinity University, 
strachey {strcV chi) , (Evelyn) Johi 
(St. Loe) (born 1901), Britist 
statesman and writer, born Guild- 
ford, England; minister of foot 
1946-50 ; secretary of state for wai 
1950-51 (‘The Coming Struggle fo] 
■Imwer’; ‘The Theory and Practice 
of Socialism’). 

St^chey, Giles Lytfon (1880-1932) 
English essayist and biographer ; a 
profound analyst who clothed his 
tnoughts in brilliant style; set new 
standard of biography, in which 
ivithout sacrifice of historical truth 
Characters are portrayed as humar 
_ emgs ( Eminent Victorians’ 
Queen Victoria’; ‘Elizabeth anc 
1 Portraits in Miniature’). 


Stradella (stra-deVId) , Alessandro 

(about 1645-81), Italian composer 
of operas, cantatas, etc.; hero of 
Flotow’s opera ‘Stradella’. 
Stradivari (strd-de-vd’re) , or Stradi- 
varius, Antonio (1644—1737), Italian 
violinmaker S-425, V-476, picture 
V-475 

StralTord, Thomas AV^entwortli, earl of 
(1593-1641), English statesman, 
strong believer in absolute royal 
power; advised Charles I to resist 
Parliament; executed for treason 
by Long Parliament: C-191 
Straight angle, in mathematics, dla- 
pravi G-61 
Straight flour F-167 
Straight-line propagation, of light 
L-232, 233 

“Straight ticket,” in voting B-37 
Strait. See in Index names of straits, 
as Gibraltar, Strait of 
Straits Settlements, British Malaya, 
former colony in Malay Peninsula 
and neighboring islands; comprised 
four settlements — Singapore, Pe- 
nang, Malacca, and Labuan; 1356 sq. 
mi.; pop. over 1,300,000: M-60, map 
A-407. See also in Index Malay 
Peninsula: Malaya, Federation of 
Singapore S-189 

Stroke, in ship construction S-158. 
See also in Index Nautical terms, 
table 

Stralsund (shtral-sunt’) , Germany, 
Baltic port; pep. 50,389; was impor- 
tant in Hanseatic League; unsuc- 
cessfully besieged by Wallenstein 
1628: map E-424 

Stramonium. See in Index Jimson 
iveed 

Strand, street in London, England 
L-300, 298, map L-301, picture 

L-299 

Strand, unit of cubic measure, table 
W-87 

Strandberg, Karl V. A. (1818-77), 
pseudonym Talis Qualis, Swed- 
ish poet; translated Byron; wrote 
words for national song ‘Ur svenska 
hjertans djup’ (‘From the Depth of 
Swedish Hearts’), 

Strang, William (1859—1921), Eng- 
lish painter and etcher; etched por- 
traits of Kipling, Thomas Hardy, 
Stevenson ; illustrated ‘Pilgrim’s 
Progress’, ‘Sinbad the Sailor’. 
Stra<ibon-g istrds-bor'i (German 
Strassburg), city in France, 75 mi. 
e. of Nancy; pop. 167,149: A-181, 
maps F-259, E-416, 425, picture 
E-421 

famous clock W-55 
Strasbourg, University of A-181 
Strasbourg cathedral, picture A-181 
Strass (sfrns), or paste, a glass used 
in imitation gems J-347 
Strassmanii (strds'mdn), Fritz (born 
1902), (lerman chemist, born Bop- 
pard, near Coblenz, Germany; di- 
rector Institute of Chemistry and 
professor of organic chemistry 
University of Mainz 1946-: C-222, 
table A-464 

Strat.u, or layers, in geology G-52, 
R-168, diagrams G-49, 51, 55-6, 
picture G-50 
mark geologic time G-57 
Strategic Air Command, U. S. Air 
Force A-80 

Strategy, in warfare W-10. See also 
in Index Tactics 
Air Force, United States A-79 
Strafford, Clonn., at mouth of Housa- 
tonic River immediately e. of 
Bridgeport; pop. of township, 33- 
428 ; aircraft engines, asbestos and 
asphalt products: site of American 
Shakespeare Festival Theatre and 
Academy: map C-444 
Stratford, Ontario, Canada, industrial 
city and farming center on Avon 
River, 85 mi. s.w. of Toronto; pop. 


18,785; railroad shops; furniture, 
textiles, machinery; cheese and 
other dairy products; provincial 
normal school; Shakespeare Festi- 
val: maps C-72, V-487, inset C-68 
Stratford, historic estate of Lee 
family in Virginia, 35 mi. s.e. of 
Fredericksburg 
Stratford Hall, picture V-491 
Stratford-on-Avon, England, town in 
Warwickshire; pop. 14,980; S-425, 
map B-325, pictures S-130-1 
Shakespeare S-118— 19, 120, pictures 
S-118-19, 121, 131 

Strathclyde, ancient British kingdom 
extending from Clyde to Derwent 
River; stronghold of original Celt 
inhabitants against invading Anglo- 
Saxons (7th-llth centuries). 
Strathco'na and Mount Kos’al, Donald 
Alexander Smith, first Baron (1820— 
1914), Canadian financier and rail- 
way builder S-425-6, pictures 
S-426, C-101 

Stratified rocks. See in Index Strata 
Stratigraphic trap, a petroleum trap 
P-170 

Stratofreighter, airplane, picture A-86 
Stratoliners and stratocruisers A-537. 
See also in Index Aviation, table 
ot terms 

Straton, John Roach (187.5—1929), 
Baptist clergyman, born Evansville, 
Ind.; pastor of Calvary Baptist 
Church, New York City 1918—29; 
militant fundamentalist ('Our Re- 
lapse into Paganism’). 
Stratosphere, region high above earth’s 
surface A-454, B-34-6, diagram 

A-455, picture B-35, table A-454 
flight proves earth to be round, pic- 
ture B-S5 

Stratton, Charles Sherwood, See in In- 
dex Tom Thumb, General 
Stratton, Dorothy C(onstance) (born 
1899), commander of the SPARS 
1942-46, born Brookfield, Mo.; dean 
of P'omen at Purdue University 
1933-46, on leave 1942—46; named 
national executive director of Girl 
Scouts 1951. 

Stra'tns cloud C-359, picture C-385 
Straus (strolls), Nathan (1848-1931), 
American merchant and philanthro- 
pist, born Bavaria; established 
distribution of coal and milk to New 
York poor and founded health 
centers in Palestine; brother of 
Oscar S. Straus 
milk depot, first D-4 
Straus, Oscar Solomon (1850-1926), 
American lawyer and diplomat, 
born in Bavaria ; minister to Turkey 
1887—89, 1898-1900, and ambas- 

sador 1909-10; secretary commerce 
and labor 1906-9. 

Straus (shtrous), Oscar (1870-1954), 
Austrian composer and musical 
conductor; noted for delightful light 
operas (‘The Chocolate Soldier’; 
‘The Waltz Dream’). 

Strauss. David Friedrich (1808—74). 
German theologian: his ‘Life of 
Jesus’ attempts to exnlain gospel 
narratives as essentially mythical 
‘Life of Jesus’ translated by George 
Eliot E-330 

Strauss, Johann (1804—49), Austrian 
composer and conductor, bom 
Vienna, Austria; wrote over 150 
waltzes and many other dances and 
marches; ‘Radetzky March’ best 
known today; S-426 
Strauss, Johann, the Younger (1825— 
99), Austrian comnoser, called the 
“Waltz King” S-426, picture S-426 
waltz opera 0-397 

Strauss, Richard (1864-1949), Ger- 
man composer S-426, picture S-426 
‘Der Rosenkavalier' 0-397: story 
0-393 

Stravinsky (strd-ven'slce) , Igor (born 
1882), American composer S-426-7 
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contributes to modern music M-46e 
‘The Fire Bird’, ballet, picture A-4001 
Straw, dried steins or stalks of plants 
braid for hats, source C-356Cj H-281 
bricks, use in C-340 
rye R-SOO 
wheat P-S04 

Strawberry S-427, color picture F-311 
June bug pest J-364 
Louisiana industry L-324 
wild S-427, color picture P-172 
Strawberry cactus, color picture C-12 
Strawberry River, in n.e. Utah ; rises 
in Wasatch Mountains, flows e, 
about 70 mi.: U-408, map U-416 
reservoir U-408, maps U-416, 410 
Strawberry shrub. See ni Index Caly- 
canthus 

Straw flowers, everlastings 1-49 
Straw hats H-281 
source of supply C-356c 
Strayer, George Draj'ton (born 1870), 
educator, born Wayne, Pa.; at 
Teachers College, Columbia Uni- 
versity 1905-42; professor emeritus 
after 1943; director of numerous 
educational surveys. 

Streak, of minerals M-261 
Streamer, in fishing, list P-llSh 
Stream erosion E-181, 183, diaprams 
E-182, 183 

Streamer fly, a fishing bait, picture 
P-118d 

Streamlining S-427— 9, pictures S-428 
airplanes A-97, S-429, picture S-428 
automobiles S-429, pictures S-428, 
A-505 

spaceship S-309c-/ 
trains S-42g, pictures K-58, 61, 69d, 
S-428 

"Stream of conscionsness,” method in 
literature B-383 

Stieatfeild, Noel (born 1901), actress 
and author, born Sussex, England; 
books for adults: ‘Mothering Sun- 
day’, ‘Caroline Bngland‘; for 
children; ‘Ballet Shoes‘, ‘Circus 
Shoes’ (Carnegie medal 1939), 
‘Theater Shoes', ‘Skating Shoes’, 
and 'First Book of the Ballet’. 
Strentor (strd'tdr). III., distributing 
center on Vermilion River, 80 mi. 
s.w, of Chicago; pop. 16,469; in coal 
and agricultural region; glass bot- 
tles, brick, sewer pipe: map 1-36 
Street, Robert, inventor of early gas 
engine 1-186 

Streetcar. See in Index Street railway 
Streeter, Ruth Cheney (born 1895), 
director Women’s Reserve, U. S, 
Marine Corps 1943-45, born Brook- 
line, Mass.; social worker; held 
commercial airplane pilot’s license. 
Street manners B-405-6 
Street railway S-429— 32, pictni cs 
S-429-S1. See also in Index Elevated 
railway; Subway 

brakes, streetcar B'285, S-431, dia- 
gram B-2S4 

cable cars S-430, picture S-41b 
electric: earliest S-4S0 
horsecars S-429-30, 431, picture 

S-4S0 

interurban S-431 
public utility, considered as P-430 
trolley wire S-430, 431, C-475 
Streets. See in Index Roads and 
streets 

"Street which Is called straight," in 
Damascus D-12, picture D-12 
Strelcher, Julius (1885—1946), Nazi 
political leader and editor of anti- 
Semitic newspaper: hanged for war 
crimes, particularly for persecution 
of Jews, Oct. 1946. 

StreSt, Clarence Kirshman (born 1896), 
Journalist and author, born Cali- 
fornia, Mo.; ivith A.E.F. in Prance 
1917-18; correspondent in Rome 
1921-23, Constantinople 1923-24; 
League of Nations correspondent 
1929-39; ivlth New York Times 
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1925-40; advocated plan ("Union 
Now” ) for English-American union 
as a step toward world organization. 

Strelitzia (stre-Iit'si-ij ), or bird-of- 
paradise flower, a genus of peren- 
nial plants of the banana family 
native to S. Africa. Leaves, large, 
with prominent midrib and long 
petiole (stem) ; flowers, in species 

S. repinac, yellow with dark-blue 
tongue, are set within a purplish, 
hoatllke bract (modified leaf) ; 
other species are white, or orange 
and blue; tall, erect stem. 

Strelfsi, or Strel'iti, household troops 
of the czars, instituted by Ivan the 
Terrible; backbone of Russian army 
in 16tli and 17th centuries ; frequent 
mutinies led to abolition by Peter I 
uprising against Peter I P-166 

Strength of materials 
alloys A-172— 5, pictures A-172— 5, 
tables A-n3-4 
nickel steel N-234 

testing: bridges B-S05-6; welds 
W-90 

Strepsiptera, order of insects I-160a 

Streptomycin (strcp-td-mi'siu), an 
antibiotic drug A-266, 268, B-14 

Stresemann Ishtrd'cu-man), Gustav 
(1878-1929), German statesman; 
stanch monarchist and militarist 
during World War I, gradually 
became republican after revolution ; 
organized German People’s party; 
foreign minister 1923-29; shared 
Nobel peace prize of 1925 with 
Briand of Prance. 

Stress. See jii Index Accent 

Stress, in physics 

crystallization of metals under C-625 
truss construction withstands, in 
buildings A-323 

Stretcher, for carrying injured 
improvised, method of making F-96b 

"Stretcher,” in brick masonry B-S04 

Stretcher, in furniture 1-177, 178 
serpentine 1-177-8 

Striated muscles, or striped muscles 
M-453 

Stribliiig, Thomas Sigismiind (born 
1881), novelist, born Clifton, Tenn.; 
most of his novels deal with the 
South (trilogy: ’The Forge’, 'The 
Store’, Pulitzer prize 1933, and 'Un- 
finished Cathedral’, Caribbean ad- 
venture stones. ‘Strange Moon’ 
and ‘Clues of the Canbbees’). 

Strickland, Agnes (1796-1874), Eng- 
lish historical writer (‘Lives of the 
Queens of England’). 

Stridiiia'tion, shrill, creaking sounds 
produced by insects 
cicada C-306 

cricket C-513, picture 1-155 
grasshopper G'168 
katydid K-18-19 

Strig’idne, a family of owls including 
all owls but barn owls. 

Sfrigiformes istrig-i-fOr’meg), an 
order of nocturnal birds, compris- 
ing the owls. 

Strijdom, or Str^ dora (.stra'diim), Jo- 
bannes Gerhardws (born 1893) 
South African statesman, born Wii- 
iowmore. Cape of Good Hope Prov- 
ince; member of Parliament (Na- 
tionalist party) 1929-54; minister 
of lands and irrigation 1948-54- 
prime minister of Union of South 
Africa 1954-. 

Strike, cessation of labor by em- 
ployees to enforce their demands 
upon their employer, or to protest 
against his actions L-70, 70c, 71, 72 
arbitration A-295, L-73-4 
cMl service employees prevented 
C-329 

England, coal strike (1926) E-370 
famous strikes in U.S. 

Boston police and Coolidge G-466— 7 
following World War II T-197-8, 


STROMBOLI 

Haymarket riot C-238 
Idaho miners 1-25 
Pullman (1894) C-345 
Republic Steel L-72, C-238 

T. Roosevelt commission R-224 
United Steelworkers T-20n7) 

immigration, effect of H-299, U-382 
injunction L-72-3: used by Taft T-3 
picketing L-70c, picture L-70o 
Russia R-270 
Strike, in baseball B-6B 
Strike, in bowling B-266 
Strike, in fishing, list P-1187j 
Strikebreakers, in industry L-70p 
Strindberg (strind’berp), Johan 
August (1849-1912), Swedish nov- 
elist and dramatist, born Stock- 
holm; antifeminist: work bitterly 
satirical, with mixture of themes 
and emotions; at first a skeptic 
and a leader in realist movement, 
he later turned to symbolism and 
mysticism; great influence on 
novel and drama in Europe (‘The 
People of Hemso’, ‘The Red Room’, 
novels; ‘Master Olof’, ‘The Father’, 
‘A Dream Play’, dramas) 
place in Scandinavian literature S-56 
Stringed instruments M-470, M-76, 
V-475-6, pictures M-471, 0-404, 

V-475. See also in Index the var- 
ious stringed instruments by name 
banjo B-46d, picture M-471 
guitar G-2280, picture M-471 
harp H-270-1, picture M-471 
mandolin M-76, picture M-471 
orchestra 0-402 

piano M-470, P-247-51, pictures 

M-471, P-247-51 
pitch explained S-240 
range of, diagram M-468b 
sitar, picture 1-65 

tone, or timbre S-238-9, diagrams 
S-240 

violin M-470, V-475-6, pictures 

V-475, M-471 

Stringer, Arthur (John Arhutlinott) 
(1874-1950), Canadian writer, 
born Chatham, Ontario ; lived in 

U. S. ; wrote script for silent motion- 
picture serial, ‘Perils of Pauline' 
(‘Prairie Wife’ and ‘Prairie 
Mother’, novels; ‘Shadowed Vic- 
tory’, verse; ‘Red Wine of Vouth’, 
life of Rupert Brooke) - 

Strip cropping C-462/, pictures A-69, 
C-452d 

Striped bass B-77, P-114 
.Striped dace, or hlaek-nosed dace D-1 
Striped gopher G-141 
Striped Iiyeaa H-460, picture H-460 
Striped muscles, or striated muscles 
M-453 
Strip farms 

Bolivia, picture B-222b 
India 1-59 

Middle Ages, picture M-238 
Quebec Q-B, picture Q-4 
Strip mhiiiig, a method of mining coal 
or other minerals near surface 
coal C-365, pictures C-363, 365, K-24 
Stritch, Samuel AlpUonsus, Cardinal 
(born 1887), Roman Catholic prel- 
ate, born Nashville, Tenn.; arch- 
bishop of Milwaukee 1930—39, of 
Chicago after 1939; created cardi- 
nal 1946. 

Strobila (stro-bVla') , stage of growth 
of jellyfish, picture J-333 
Stroboscope istrdh'6-skop') , device 
that makes a rotating or oscillat- 
ing object appear stationary by pro- 
viding a brief view each time the 
object reaches a given point 
camera stops hummingbird’s wings, 
picture H-444 
stroboscopic lamp C-17S 
Strode, Hudson (born 1893), writer 
and educator, born Cairo, Ub 
A-119 


Islands, composed mainly of 
active volcano Stromboli, 
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3040 ft. high: maps 1-262, E-425 
lava, nature of Ij- 138 
Stromeyer, Friedrich (1776-1835), 
German chemist, physician, bota- 
nist; discovered cadmium 1817. 
Strong, George Templeton (1856- 
1948), composer, born New York 
City; studied at Leipzig Conserva- 
tory; symphonies (‘In den Bergen’; 
‘Sintram’). symphonic poem (‘Un- 
dine’), choral and piano works. 
Strongbow, nickname of Richard de 
Clare, earl of Pembroke (died 
1176), English noble who at appeal 
of Dermot of Leinster began Eng- 
lish conquest of Ireland. 

Strong verbs V-450 

Stronsay (strdn'sd), one of Orkneys, 

7 mi. long 0-425, map B-324 
Strontium, a chemical element A-168, 
tables P-151, C-214 
sulfide, phosphorescence P-208 
Stronds'burg, Pa., mountain resort 38 
mi. s.e. of Scranton; pop. 6361: 
map P-133 

Delaware Water Gap D-60 
Stroizi (strdt'se), noble Florentine 
family of Pvenaissance period; foes 
of Medici; Strozzi palace, built 
15th century, willed to state 1907. 
Strnctural formula, in chemistry 
0-424, 4240, diagrams 0-424a-d 
differs from spatial configuration, 
diagram C-211 
Structural psychology P- 
Structnral steel 
bridges B-306 
buildings B-343-4 
shipbuilding S-157-8 
Strnctural zoology Z-361 
Struggle for existence, 
among organisms for livelihood 
D-19-20. See also in Index Ecology 
insects 1-162 

migration of people M-245-6, picture 
M-246 

plants: trees F-237 
protective coloration P-419-22, pfe- 
Ettres F -i20, color picturesP-i20a—b 
survival of the fittest E-452, H-348 
weeds and crops W-84 
Struma (strg’ma) Klver, ancient 
Strymon, in Balkan Peninsula; rises 
in Bulgaria, flows s. about 150 mi. 
Into Aegean Sea: maps D-16, B-23 
Strunsky, Simeon (1879-1948), Amer- 
ican writer and editor, born Rus- 
^eiu York Evening Post 
^®2Q-24; afterward on editorial 
staff of New York Times; writings 
Chiefly humorous and satirical 
t ihe Patient Observer’; ‘Belshaz- 
zar Court’ ; ‘King Akhnaton’ ) . 

tn Index Architecture, 
table of terms 

Strut, airplane. See in Index Avia- 
tion, table of terms 

Struther’ JaU’ pen name of Joyce 
P'aczek (1901-53), 
'Y^tter, born London; began 
to English periodicals 
Anything Twice’, essays 
and sketches; ‘Mrs. Miniver’, novel 


competition 




Mahoning Ri^er, 3 mi. ^ of Sgs- 
town- n n,n . X 


c* map 0-356 

ture'R-nr’ Pm- 

Friedrich Georg 
Milhelm von (1793-1864). German 
astronomer, born Altona; dfre™tor 
M . «?,Tm’3“/®’,?;’,°^!®'’yatory, 1839- 


double stars; one of first 


(1840) to obtain stellar parallax- 
measured an arc of meridia^ ' 
Strnve, Otto (born 1897) od 


mer, born Russia- 'CTeat 

of P.« w cr’...?J®^Vli^andson 


1927 ; director Yerkes 

an° M^lon^d 


F.GW. yon Struve; 
!< ; director Yerkes 


Observatory, Univerritv Ar m 

1932-47; proW'l?t'rVy3&d 


chairman Berkeley astronomy dept.. 
University of California, since 1950; 
studied evolution of stars, espe- 
cially in regard to formation of 
close double stars and rapidly 
rotating stars with gaseous rings. 
Strychnine (strik'nin) , or nux vomica, 
a poisonous drug S-432 
poisoning, treatment P-341, F-96a 
Strych'nos nuxvomica, a tree; seeds 
yield strychnine; S-432, picture 
P-341 

Strydom, Johannes Gerhardus. See in 
Index Strijdom, Johannes Gerhar- 
dus 

Strymon Klver, in Balkan Peninsula. 

See in Index Struma River 
Stu'art, royal family in Scotland and 
England S-432. See also in Index 
chief rulers by name 
attempts to regain throne (Jacobites) 
P-41Q, S-65 

list of rulers (England). See in In- 
dex England, subhead kings and 
queens, table 

Stuart, Arabella (1575—1615), cousin 
of James I; center of English 
political intrigue because she was 
second possible heir to English 
throne; imprisoned by James I in 
1610 after making forbidden mar- 
riage; died insane in Tower of 
London. 

Stuart, Charles Edward (1720—88), 
the Young Pretender P-410 
Stuart, Gilbert (1755—1828), artist, 
born Rhode Island; one of the 
greatest portrait painters of Amer- 
ica; studied in England under Ben- 
jamin West, and painted George 
III and Louis XVI; later returned 
to America, vvhere he did portraits 
of many prominent people, includ- 
ing several of Washington : P-31 
Hall of Fame, table H-249 
origin of "gerrymander” G-104 
portraits of George Washington, pic- 
tures W-19, color picture P-30 
Stuart, llenry. See in Index Darnley, 
Henry Stuart, Lord 
Stuart, James. See in Index Murray, 
James Stuart, earl of 
Stuart, James Ewell Bro%vn (Jeb 
Stuart) (183.3-64), Confederate 
Civil War general S-432, C-334, 
picture S-432 

Stuart, James Francis Edward (1688— 
1766), the Old Pretender P-410 
Stuart, Jesse (bern 1907), writer, 
born near Riverton, Ky. ; chief 
subject, Kentucky mountain folk 
(verse: ‘Man with a Bull-Tongue 
Plow’; novels: ‘Trees of Heaven’, 
‘Taps for Private Tussle’; short 
stories; ‘Clearing in the Sky, and 
Other Stories’ ; autobiography : 
‘The Thread That Runs So True’). 
Stuart, John (1700 7-1779) , British 
colonial officer, born Scotland ; 
settled in America about 1748 ; 
superintendent of Indian affairs 
for southern district 1762—79 
house in Charleston, S.C., picture 
C-196 

Stuart, John (1740—1811), Canadian 
clergyman of Church of England, 
born Paxton. Pa.; to Canada dur- 
ing American Revolution; 1785 be- 
came first missionary of Church of 
England in Upper Canada. 

Stuart, John Todd (1807—85), politi- 
cal leader, born near Lexington, 
Ky. ; major in Black Hawk War 
Lincoln’s law partner 1837-41 
served in Illinois House and Senate, 
member of Congress 1863-65 : L-24'7 
Stuart, Robert (1785-1848), Scottish 
fur trader, partner in Aster’s 
Pacific Fur Co.; member of Ton- 
quin party; on perilous journey 
from Astoria to St. Louis, dis- 
covered North Platte and Platte 
river routes which became part of 


Oregon Trail; head American Fur 
Co. upper lakes region 1820-34. 
Stuart, Kuth McBnery (1849—1917), 
author, born Avoyelles, La, 
(‘Moriah’s Mourning’; ‘Sonny’). 
Stuart, Mount, peak in the Wenatchee 
Mountains of the Cascade Range 
in Washington; 9470 ft.: map W-44 
Stubbs, William (1825—1901), bishop 
of Oxford and historian (‘Constitu- 
tional History of England’ — still 
the standard authority). 

Stucco (stuk'6), a form of plasterw’ork 
used as a coating on interiors and 
exteriors of buildings ; usually com- 
posed of concrete, gypsum, and 
sand. Cement stucco is Portland 
cement, sand, and usually lime 
in building B-345 

Stuck ishUlk), Franz von (1863— 
1928), German painter, illustrator, 
and sculptor ; depicted mythological 
and allegorical subjects. 

Stuck (stlik), Hudson (1863—1920), 
American clergyman, born England ; 
archdeacon of Yukon after 1904 
ascends Mount McKinley M-16 
Stud. See in Index Architecture, 
table of terms 

Studebaker, John Ward (born 1887), 
educator, bom McGregor, Iowa; 
noted for Des Moines experiment in 
public forums for adult education in 
citizenship; as U. S. Commissioner 
of Education, 1934-48, established 
community forums. 

Student periodicals 
editorial hint M-30 
Student’s lamp L-89 
Stndy S-4S3-4. See also in Index 
school studies by name, as Arith- 
metic; Spelling 
memory M-170, S-433-4 
Stump, Felix B(udwell) (born 1894), 
U. S. Navy officer, bom Parkers- 
burg, W. Va.; commander of Air 
Force for Atlantic fleet 1948-51; 
commander of 2d fleet 1951-53, of 
Pacific fleet after 1953 ; became 
4-star admiral 1953. 

Sturdee, Sir Frederick Charles Doveton 
(1859-1925), British admiral in 
World War I W-224 
Sture-Vasa, Mary Alsop. See in In- 
dex O’Hara, Mary 

Stur'geon, 'William (1783-1850), Eng- 
lish physicist, inventor of electro- 
magnet E-308 

Sturgeon, a large fish S-434, P-115, 
picture F-108 

largest fresh-water fish P-100, 
related to gar F-108 
Sturgis, S. D.. trade center in Black 
Hills; pop. 3471: maps S-302, 296 
Sturluson, Snorri. See in Index Snorri 
Sturluson 

Sturm tshtorm'), or Sturmius, Johan- 
nes (1507-89), German educator- 
laid foundation for German second- 
ary school educational methods. 
"Stnrm und Drang.” See in Index 
"Storm and stress” 

Stur'nidae, starling family B-178 
Stuttering, in speech C-240c 
Stuttgart (shtut'gdrt) , Germany 
capital of Wiirttemberg-Baden •' 
pop. 497,677: maps G-88, E-425, 416 
band, pict\ire B-46c 

stutz Bearcat, an automobile, picture 
A-604 

Stuyvesant (.sti've-s’nt) , Peter 
(1592—1672), last Butch colonial 
governor of N. Y. S-434, N-213 
control of Delaware D-60 

D-144-51, pictures 

adapting to personality D-150-1 
effect on garment industry G-23 
Style, literary W-310a-14 
figures of speech P-65 
rhetoric R-132-3 
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style, stem which supports stigma of 
a flower F-184, picture F-183 
Styliles. See in Index Pillar Saints; 

Simeon Stylites, Saint 
Sty'lops, a type of beetle B-108 
Sty'lus, writing instrument B-231, 
B-6a, pictures B-6a, P-114 
stymplia'liaii birds, slain by Hercules 
H-342 

Styrax, a resinous substance. See in 
Index Storax 

St.vrpne isti'ren), or styrol, a hydro- 
carbon (CoHdCH:CHj), formerly ob- 
tained from vegetable gum, storax 
or styrax, now chiefly from coal- 
tar; u.sed in medicines, perfumes, 
plastics, synthetic rubber; R-245, 
246, P-311 

manufacturing unit, picture C-211 
Styria (,stir'i-(f.') , mountainous district 
in s.e. Austria and n.w. Yugo- 
slavia; formerly Austrian crown- 
land; 8600 sq. mi,; minerals: A-494 
Styx tstiks), in Greek myth, river 
the dead were ferried over H-241 
Achilles dipped in A-8 
Subconscious, also called the uncon- 
scious, that part of mental activity 
which is separate from conscious- 
ness and which cannot be brought 
into the consciousness at will 
Freud defines M-261 
psychoanalysis P-424h-5, P-427-427a 
Subcooling, also supercooling F-283, 
H-320, 1-3 

Subfamily, a division in biological 
classification B-152 
Subiaco, town in central Italy; relics 
of Nero; pop. 7155. 

Subirrigation, a form of chemical 
gardening P-309 

Sub.lect, in music. See in Index Mu- 
sic, table of musical terms and 
forms 

Subject, of a sentence S-100, 101, 
G-148, 149 

Subjunc'tlve mode, of verbs V-449-50 
Subkingdoms, classification in bi- 
ology B-152 

Sublette, ■\Vllliam Lewis (1799-1845), 
fur trader and Indian fighter, associ- 
ated with brother Milton ; born Ken- 
tucky; accompanied William H. 
Ashley’s fur-trading expeditions to 
Rookies; later bought his company 
and formed partnership with Jede- 
diah Smith and David Jackson; 
1832-42 operated firm in St. Louie 
with Robert Campbell and trading 
posts on Platte and Missouri rivers. 
Sublimation, in chemistry, change of 
a solid directly to a gas M-142a 
camphor C-65 

Sublime Porte, Ottoman Empire. See 
in Index Porte, Sublime 
Sublingual gland, a small salivary 
gland P-244 

Subniarginal farms D-155 
Submarine S-435— 8 , N-87— 8 , pictures 
S-435-8, N-87, W-227 
atomic-powered S-438, N-87, pictures 
N-87, 1-204: interior, picture H-377 
diesel engine S-436 
escape from S-438 
Fulton’s experiments F-316, S-437 
greatest depth reached, diagram 
A-455 

periscope P-153, pictures P-152 
protection against S-438, N-81 
protection for S-438 
tender, picture N-87: how named, 
table N-82 

torpedoes T-156-7, picture T-156 
U. S. Navy, how named, table N-82 
World War I S-437, W-224-5, 

226, 228, picture W-227: defense 
against B-30-1, R-200; effect in 
U.S. W-226, 233-4, W-147 
World War II S-437-8, W-260, 266: 
defense against B-32, N-81, S-438 
Submarine cable. Sec in Index Cables 
(undersea) 

Submarine chaser N-88 


Submarine mine T-157 
Submarine (underwater) photog- 
raphy E-455, pictures 0-331 
Submarine signal S-179 
Snbmaxillary gland, a salivary gland 
P-244 

Suborder, in biology B-152 
Subordinate claiise S-101 
Subordinate conjunctions C-436 
Subotica (sjf'bd-te-tsS), Hungarian 
Szabadka (so'bdd-Jcd), German 
Maria-Tlieresiopel Imd-rd'd-td-rd- 
ze-o'pel), Yugoslavia, city 100 mi. 
n.w. of Belgrade (Beograde) ; near 
Hungarian border; pop. 115,402; 
farm center: maps E-416— 17, 425 
Subpoena (Latin for “under pen- 
alty"). See in Index Law, table of 
legal terms 

Sub rosa (Latin for “under the rose”), 
means confidentially; ancients hung 
up a rose at banquets to indicate 
conversation was to be kept secret. 
Subscription book trade B-248, 249 
Subsidy, a grant of money by a gov- 
ernment to private enterprise to 
encourage services or production 
otherwise unprofitable 
merchant marine S-161 
Subsistence farming U-279— 80 
Subsoil S-226 
alfalfa roots reach A-151 
Subsolar points, in astronomy, dia- 
grams A-439 

Subspecies, in biology B-178 
Substantive. See in Index Noun 
Substations, in electric power produc- 
tion E-312b 

Subtraction, in mathematics S-439-40, 
A-342, chart S-439a, pictures S-439- 
40, tables S-4396-40 
algebra A-155-6 
calculating machines C-18a, b 
decimals D-30a-b 
fractions F-256a-b, 2565-7 
Subtraliend, In subtraction, table 
S-4395 

Subtreasury Building, U. S., New York 
City N-218, picture N-221 
Subtropical belts, earth C-350, 351 
Subway, underground footway, road- 
way, or city transport line T-210, 
S-429, 430—1. See also in Index 
Tunnel 

Chicago C-232 
construction T-209 
London L-300, S-430 
Moscow M-398 

New York City T-210, N-223, pic- 
tures N-223, 226, C-323a 
Paris mgtro P-83a 
Toronto T-166 

Sucaryl, a sweetening substance S-447 
Succession, in ecology E-218, 220 
Succession Wars. Sec m Index Aus- 
trian Succession, War of; Polish 
Succession, War of; Spani.sh Suc- 
cession, War of 
Succory. See in Index Chicory 
Succotasli, a dish of corn and beans 
cooked together; originated by 
North American Indians. 

Siiccotli. See in Index Tabernacles 
Feast of ’ 


oijchow, China. See in Index Soochow 
Sucker, any of carplike fresh-watei 
fishes of family Catostomidae The 
mouth is thick-lipped and directed 
downward to suck plants, fish eg-s 
and refuse from bottom. All spe- 
cies, except two in Asia, native tc 
North America; common sucker 
(Catostomus commersonii) ^ 12 to 18 
in. long, found in streams and lakes 
east of Rocky Mountains. 

Sucker State, or Prairie State, popular 
names sometimes applied to Illinois 
Sucking lice. See in Index Body lice 
Suckling, Sir John (1609-42) English 
"cavalier poet"; his gay, charming 
lyncs often quoted, especially the 
‘Ballad upon a Wedding’. 


Suckow (so’/co), Ruth (born 1892), 
writer, born Hawarden, Iowa: 
A-230/ 
quoted C-460 

Sucrase. See in Index Invertase 
Sucre (sii’lcrd) , Arrtonlo Jose de (1793- 
18301, South American soldier, aide 
of Bolivar; first president of Bo- 
livia 1826-28 ; drove Spanish from 
Upper Peru (Bolivia) 1824, In bril- 
liant battle of Ayacucho. 

Sucre, nominal capital of Bolivia; 
pop. 40,128 ; on high Andean plateau 
in s.-central part; called La Plata 
by Spanish colonists; named Sucre 
in honor of first president of Bo- 
livia; St. Xavier University, found- 
ed 1624: ma 2 > S-252 
Su'erose, the common type of sugar, 
including beet, cane, and maple 
sugar S-443, 446, 447 
Suction, force of V-434 
Suction pnmp 

air A-74, 5 )icfi 6 r 6 S A-74, G-29 
liquid P-436, picture P-437 
Sudan', vast region in central Africa 
including former Anglo-Egvptian 
Sudan, now called simply Sudan, 
and parts of French West Africa 
and French Equatorial Africa; 
S-441— 2a, maps A-46, S-14, pictures 
S-441-2a 

history S-442-442a 
England’s conquests : Kitchener 
K-52; Gordon G-141 
location, picture S-441 
origin of name S-441 
people A-40, S-441-2, map A-S9, pic- 
ture S-442, color picture A-38 
products S-442 

relationships in continent, maps 
A-46-7, 41-2, 39, 51 
Sahara S-14-16, pictures S-15-16 
savanna G-1685, S-441 
shelter S-442, pictures S-441-2 
Sudan grass, a sorghum S-236 
Siidbaden, state. Germany. See in 
Index South Baden 
Sudbury, Ontario, Canada, town 30 
ml. n. of Georgian Bay; pop. 42,410; 
smelters, planing mills, machine 
shops, large creosoting plant; gov- 
ernment school of mines, Jesuit 
College: maps C-69, 72 
copper: mine, picture C-473 
nickel N-235: mine, picture N-235 
Sudd (suf/), floating masses of plants 
from swampy regions which ob- 
struct the upper Nile N-238 
Sudermaun tso' dcr-miin) , Herinaim 
(1857-1928)," German dramatist 
and novelist; his novel ‘Frau Sorge’ 
(Dame Care) was based on his 
own early struggles; all his work 
realistic ; best known for dramas of 
protest — ‘Heimat’ (Magda) ; ‘Bs 

lebe das Leben’ (The Joy of Liv- 
ing) ; ‘Song of Song.s’. 

Sudetenlniid {.so-dd't'n-ldnd) , territory 
of about 9000 sq. mi. (1930 pop. 
about 3,000,000 Germans and 800,- 
000 Czechs) which Germany formed 
from parts of Bohemia, Moravia, 
and Silesia, and took from Czech- 
oslovakia in 1938 ; restored to 
Czechoslovakia 1945: C-536 
Sudeten Mountains, also called Sudetes 
isg-ds'tez) , low mountains border- 
ing Bohemian plain on n.e.: map 
C-535 

region annexed by Germany C-536 
Su'dra, a Hindu of the laboring caste 
1-58 

Sue (sii), Eugene (1804-57), French 
novelist, popular and sensational 
‘The Wandering Jew’ W-7 
Suede (stead) leather, or ooze leatimr 
L-149 

gloves G-126 

Sucss (siis), Eduard (1831-1914). 
Austrian geologist; author of stand- 
ard study on the dynamics of the 
earth and the formation of moun- 


Key: cape, at, far, fast, whgt, fqll; me, yet, fern, there; fee, bit; row, won, f6r, ndt, do ; cure, but, rgde, fvll, burnT^ 


SUETONIUS 

tain ranges and continents; ‘Face 
of the Earth', 5 vols. (1885-1909). 
Suetonius (.swe-to'nl-us) TraOfiuillns, 
Gaius (A.D. 757-160), Roman his- 
torian L-131 

Sncvi (eioe'vi), also Suebi, collective 
name of a number of ancient Ger- 
manic tribes who lived in the Elbe 
River region; with the Vandals 
thev overran Gaul, and in 409 
crossed the Pyrenees, founding a 
Kingdom in n.w. Spain. 

Saei (sif-cz'), Egyptian port on Red 
.Sea at s. end Sues Canal; non. 
108,250; maps S-442b, A-46, E-271 
.Suez Canal, connecting llediterranoan 
and Red Sea S-iiZa-b maps S-442b, 
E-271, A-46. See also in Index 
Canals, table 
construction S-442a-b 
cost S-442& 

dredging, picture C-108a 
effect on growth; of Aden A-21; of 
Marseilles 11-102 

Great Britain gains control S-442b ; 
Disraeli D-105; present status 
S-442& 

management S-442b 
World War I W-221, S-4426 
World War II ■W-255. 260, 3-4426 
Suffixes, in English E-374 
Suffolk (suf'oh), county on e. coast 
of England; 1482 sq. mi.; pop. 442,- 
439; divided into East and West 
Suffolk; agriculture; map E-347 
Suffolk, Va., city on Nansemond 
River 18 mi. s.w. of Portsmouth in 
farm section; pop. 12.339; peanuts, 
food processing, wood products, 
bricks; map V-iS? 

Suffolk Punch, a breed of horses 
H-428a, table H-428e 
Suffiage S-442b-3 
England P-87, E-370, W-ISS 
Russia R-281 
United States 

first state constitutions A-395 
following Civil War R-85b; 15th 
amendment U-347-8, 3-443, text 
U-355; South Carolina S-294 
Rhode Island, property qualifica- 
tion R.143 
Vermont V-462 

women enfranchised (19th amend- 
ment) W-184; text U-355 
wiman W-183-5. See also in Index 
Women’s rights 
^thony, Susan A-262, 264 
foreign countries W-185: Chile 
C-256; England W-185; Greece 
G-196; Iceland 1-12; Japan J-312, 
W-185; Philinpine Islands P-197; 
Turkey T-219 
Suffragettes W-185 

Sugar, any of many edible sweet car- 
bohydrates called saccharides, the 
commonest being sucrose (cane or 
beet); S-443— 7, pictures S-443— 6 
beet sugar S-444-5. See also in In- 
dex Beet, .sugar 
bone black clarifies C-186 
brown S-445 
candy C-111 

.S-443-4, pictures S-443-4. 
Indea; Sugar cane 
mature B-145, 0-424c, 
picture B-287 
chemistry S-446-7 

^'<^Oram C-483 
Sbe S-445 ^-235 

Europe introduced to S-445 
fermentation of Y-336 
food preservative P-224 
fuchsia nectar P-313 
g'ucose G-127 
history S-445-6 

in™S-°4T7 ^^-360 

Ravls'fo?m™f ® ^-22^ 

loaves S-445 
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making S-444, 445, pictures S-444, 
446: principle of centrifugal ma- 
chines C-178 

maple sugar ]M-82, 83: hauling sap, 
picture V-459 

milk sugar (lactose) S-446, M-252 
plantation, pictures B-287, C-173 
PMA sugar program U-365 
polariscope tests L-235 
powdered, or confectioner’s S-446 
producing regions S-446 
Cuba C-526-7 
Dominican Republic D-123 
Hawaiian Islands H-288, 288a, 289, 
pictures H-287, S-443 
Philippine Islands P-199 
Puerto Rico P-433, picture P-432 
South America, pictograpU S-246 
United States S-446; Colorado 
C-411, picture C-411; Louisiana 
L-322 

raw' sugar S-444 
refining S-444, 445 
solubility S-234 
starch similar S-382 
wood W-187 

Sugar Act, British (1764) R-121 
Sugar beet. See in Index Beet, sugar 
Sugarberry, a tree. See in Index 
Hackherry 

Sugar Bowl, at New Orleans, La. 

P-230, N-184 
Sugar camp iM-83 

Sugar cane, any of several plants 
(genus Saccharum) of the grass 
family, which yield cane sugar 
S-443-4, pictures S-443, 444. See 
also in Index Sugar 
by-products S-444, 446, picture P-200 
harvesting by machine, picture U-272 
mosaic disease L-322 
producing regions S-446: Cuba 
C-526-7; Fiji Islands P-66; Ha- 
waii H-2a8, 2880, 288, pictures 
H-287, S-443; Louisiana L-322; 
Puerto Rico P-433, picture P-432 
wax obtained from W-76 
Sugar loaf, conical form in which 
sugar once was marketed S-446 
Sugar Loaf Peak, in harbor of Rio 
de Janeiro R-154, picture L-106 
Sugar maple, hard, or rork maple 
M-82, pictures T-180, 182, table 
W-186C 

leaf, pictures T-183, M-82 
seeds, picture M-82 
Sugar pine, evergreen tree (Pinus 
lambertiana) of pine family. 
Largest of the pines, it may grow 
over 200 ft., but average height 
is 175 ft. Trunk straight, free 
of branches on lower half; crown, 
flat-topped. Leaves in fives, to 
4 in, long, dark green with white 
line on underside; cones slender, 
drooping, to 20 in. long. Sometimes 
called California sugar pine. Wood, 
odorless, light brown, tinged with 
red, shading to white; sometimes 
called w'hite pine: table W-1866 
Suggestion, in psychology- 
advertising A-24, picture A-25 
hypnotism H-461-2 
Suglmoto, Etsu InagakI (1874—1950), 
Japane.se writer; lived in America; 
she interpreted Japan’s life for Oc- 
cident (‘Daughter of the Samurai’). 
Suite, in music M-461. See also in 
Index Music, table of musical terms 
and forms 

Suiyuan istca’yii-dn'), province of 
central Inner Mongolia, now in- 
cluded in North China Central Con- 
trol Area of Chinese People’s Re- 
public; cap. Kw'eisui; coal and 
natron; large desert areas; wheat 
oats, beans, kaoliang, licorice and 
ramie are grown in irrigated dis- 
tocts along Hwang Ho (Yellow 

STeU; iiSf™- 


Sulaiman Mountains, range between 
Baluchistan and Punjab; peak (11,- 
070 ft.) called Takht-i-Sulaiman 
(throne of Solomon) is pilgrimage 
goal for Hindus and Moslems: 
F-42a , 

Sulcus (.suVJcus, plural sulci, sulsi), 
or fissure, of brain cortex B-280, 
pictures B-281— 3 
Suleiman. See in Index Solyman 
Sulfa drugs, or siiUonamide com- 
pouniis A-258— 7 , 0-424d 
formulas, diagrams 0_-424fZ 
Sulfate, or sulphate (sul'/df), a salt of 
sulfuric acid 

alum, double sulfate of aluminum 
and potassium A-181 
aluminum: mineral form M-265-6 
ammonium, as fertilizer F-55 
barium: mineral form M-265 
breadmaking, use in B-295 
calcium: gypsum contains G-236; 
mineral forms M-265; solubility 
S-234 

copper (blue vitriol) A-9, C-475, 
S-448 

ion, table C-216: in electric cell E-310 
iron (green vitriol) S-448: inkmak- 
ing 1-150 

magnesium : mineral form M-265 
potassium : mineral form jM-265 
sodium A-10, S-31: formation 

S-29; glassmaking G-120; LeBIanc 
soda process requires S-226; min- 
eral form M-265; papermaking 
P-67 

strontium: mineral form M-265 
zinc Z-351 

Sulfate pulp, in papermaking P-67, 71 
Sul’fldc, or .stil'phide, a compound of 
sulfur with metal -without oxygen 
antimony A-265 
cadmium C-13 
copper C-475 
hydrogen S-447 
iron M-262, S-447 
lead L-141 

mineral forms M-262 
molybdenite M-335 
ores detected electrically M-268 
roasting process M-176 
zinc Z-351 

Sul’fite, or siil'pliite, salt of sulfurous 
acid 

papermaking P-67, 686 
pitch, or lignin. See in Index Lignin 
Sulfite pulp, in papermaking P-67, 
686, 71 

Sulfur, or sulphur tsul'fur'), non- 
metallic chemical element S-447-8, 
picture S-447, tables P-151, C-214. 
See also in Indea: Disulfide ; Sulfate; 
Sulfide; Sulfite; Sulfuric acid; 
Sulfurous acid 
crystals, color picture M-264 
dioxide S-448; fumigation A-265-6; 
poisonous properties P-341; re- 
frigeration R-95 
electrical machine E-S07 
electronic structure, diagram C-213 
fruit preservative P-223-4 
fumes, volcanoes emit V-518 
gas manufacture yield.s G-30 
gunpowder contains G-232-3 
matches M-140 

mining S-^7-. floating plant, picture 
L-324; Prasch process S-447, jiic- 
turc S-447 ' 

oxidation numbers C-216 

„S-447 : Japan 
J-307 Sicily S-176; Texas and 
Lomsiana S-447, L-324, picture 

protoplasm contains B-145 

’^“243” 244 242, 

Sulfu'ric acid, or sulphu'ric acid S-448 
See also m Index Sulfate 
acid radical A-9 
antidote P-96 
Babcock test, used in D-2 
collodion manufacture C-384 
copper refining C-474 
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dextrin D-77 

dissociation in solution E-301: Ions 
1-206 

electric cell B-80, diagram B-80 
equivalent weight S-234 
ether E-400 

fertilizer preparation F-56 
LeBIanc soda process S-226 
molecular weight S-234 
nitric acid N-240 

nitroglycerin manufacture, use in 
D-166 

sodium sulfate formation S-29 
storage battery cell B-81 
Sul'furoiis acid, or sui’phnrous acid, 
an unstable compound (H2SO3) 
assumed to exist but never isolated 
because of decomposition into sul- 
fur dioxide (SO2) and water 
used in making isinglass G-35 
Sulgrave Slanor, home of Washington 
family in Northamptonshire, Eng- 
land; now museum; picture E-366 
Suliiia (sq-Ie'nd), Rumania, naval 
base and seaport in delta of Danube 
River, where grain and other car- 
goes are transferred to vessels of 
Black Sea; pop. about 8000: maps 
B-204, B-417 
Snlky disk plow P-322 
Sulky plow P-321 

Sul'la, Buciiis Coriiellns (138-78 B.C.), 
Roman general ; conquered Mithra- 
dates (84) : as dictator noted for 
bloody proscriptions: R-186 
Sullivan, Anne Mansfield (Mrs. John 
A. Macy) (1866-1936), teacher 
of Plelen Keller K-20 
Sullivan, Sir Ariliur Seymour (1842- 
1900), English composer G-108, pic- 
ture (>-108 

comic operas 0-398; ‘Pirates of Pen- 
zance’, picture 0-396; ‘Trial by 
Jury’ E-382, G-108 
Sullivan, Hnrr.v Stack (1892-1949), 
psychiatrist, born Norwich, N.Y. : 
coeditor Psychiatry, professional 
journal, 1938-46, editor 1946-49; 
author of 'Conceptions of Modern 
Psychiatry' ; made notable re- 
searches in schizophrenia: P-425 
Sullivan, John (1740-95), Revolution- 
ary War soldier, born Somersworth, 
N. H.; became major general; 
distinguished himself at siege of 
Boston, was captured at Long Is- 
land, defeated English at Butt’s 
Hill; led successful expedition to 
subdue the Indians ("Six Nations”) 
in western N. T.; member Conti- 
nental Congress; president (gover- 
nor) state of New Hampshire. 
Sullivan, ,Tohn F. See in Index Allen, 
Fred 

Sullivan, John L(n«rence) (1858- 
1918), boxer, born Boston, Mass, 
heavyweight champion B-270— 1, pic- 
ture B-271, table B-272 
Sullivan, IjOUis Henry (1856—1924), 
architect, born Boston, Mass. 
A-320, 323 

Frank Lloyd Wright and W-307, 309 
quoted 1-181 

Snllivan, Mark (1874-1932), journal- 
ist, born Avondale, Pa. (‘Education 
of an American’, autobiography; 
'Our Times’, a social history). 
Sullivan’s Island, at entrance to 
Charleston harbor. S.C.: site of Port 
Mbultrle: map S-291 
Sullivan Trophy, awarded to outstand- 
ing amateur athlete each year. Do- 
nated 1930 by Amateur Athletic 
Union to honor James E. Sullivan, 
early official of A. A U. 

Sully (8U-I4'). Maximlilcn de Bdthune, 
duo de (1560-1641). great French 
statesman and financier H-339 
SulTy, Thomas (1783-1872), Ameri- 
can portrait painter born Lincoln- 
shire, England; work Influenced by 
Gilbert Stuart ( ‘Decatur’ ; ’Lafay- 


ette’; ’Jefferson’; ‘Fanny Kemble’). 
Sully-Prudhommo (sii-le' pru-ddm'), 
Bou 6 Francois Armaud (1839—1907), 
French poet; trained for law, and 
a student ol science and philosophy, 
preferred literature; his verse is 
ranked by some as greatest in 
French poetry since Victor Hugo ; 
awarded Nobel prize 1901 (‘La 
justice’ ; ‘Le bonheur’ ; ‘La vraie re- 
ligion selon Pascal'). 

Sulphur, Okla., popular resort town, 
with sulfur baths, 80 mi. se. of 
Oklahoma City; pop. 4389; at en- 
trance to Platt National Park; state 
school for deaf and state soldiers’ 
hospital; map 0-371 
Sulphur-bottom wimie, or blue whale 
W-114, picture W-113 
Sulphur hutterflies, numerous species 
of family Pleridae, abundant in 
North America; greenish-yeliow 
with dark-bordered wings; black 
spot on fore wings, orange spot on 
hind wings; clouded sulphur and 
little sulphur butterflies are well- 
known types. 

Sulphur Igluud, in w. Pacific Ocean. 

See in Index Iwo Jima 
Sulphur poIypoVe (Polyporus sul- 
phnreusl, mushroom M-4S7 
Sul Boss State CoUege, at Alpine, Tex.; 
state control; opened 1920; arts and 
sciences, education, range animal 
husbandry: graduate study. 

Sultan, in Mohammedan countries 
title for ruler, applied especially to 
former ruler of Turkey. 

Sultana (sul-td'nd) raisins R-72 
Suite (suit), Beniamin (1841-1923), 
French-Canadian historian and 
poet, born Trois-Rivi^res, Quebec; 
‘Histoire des Canadiens-Prangais’ 
in 8 vols.; translated ‘God Save the 
King’ into French verse. 

Sulu (so'lo) ArcJiipelago, group of 
islands forming Sulu province of 
S w. Philippines; about 1082 sq. mi.; 
pop. 240,826; cap. Jolo; maps 
P-196, A-407 
Moros in P-194 
pearl fisheries P-107 
Sulu Sea, north of Sulu Archipelago, 
between Mindanao (P I ) and 
Palawan; width. 360 mi ; greatest 
depth over 18,000 ft.- maps P-16 
A-407 


you. niUK Or SnU 

mate), common name for plants an 
trees of genus Rhus S-448-9 
poison sumac P-340, picture P-34C 
poisoning, treatment F-98 
Sumatra (su-md’trg), Indonesia, 3 
largest island of Malay Archipe 

nfn' 12,000 

000; S-449, maps A-407. E-201 
picture B-204 

Wallace’s Lin 

orang-utan 0-402 

S-449; coffee C-380; te 
w’ T-30; teak T-3 

school, picture B-208 
lands, table 

Sumatran rhinoceros R-I34-5 

of ' 

Suine’rians, predecessors of Babv 

E-^K^LM-m 
clothing, picture B-6 
constellations C-466 
cuneiform writing C-629, B-60-& 
descendants in Iraq 1-225 
eagle their emblem E-167 
geometry P-448, G-66 
Irrigation system B-6 
number system B-6b 
religion and mythology B-6&— 7 


sculpture S-76, pictures S-75, B-6 
shelter B-6-6a 
weapons, bronze W-8 
'Sumer Is i-enmen in’, early musical 
round M-459, 460 

Sumidn (so'me-da) Biver, river on 
which Tokyo is situated; flows east 
to Tokyo Bay 
bridge at Tokyo T-145 
Summer, season. See also in Index 
Seasons 

mountain climate C-350 
solstice. See in Index Summer solstice 
temperature rise, cause C-349 
twilight T-226 

Summerall, Charles Pelot (1867—1955), 
tJ. S. Army officer, born Lake City, 
Fla., graduated West Point; served 
in Philippines and China; during 
World War I commanded First Di- 
vision, 5th, 9th, and 4th Army 
Corps: chief of staff 1926-30; 
in 1929 received rank of general, the 
eighth appointed in the United 
States history; retired 1931. 
Summer c.vnress. See in Index Kochia 
Summerfleld, Arthur JD(llsworth) 
(born 1899), public official, horn 
Pinconning, Mich.; in 1929 estab- 
lished Summerfleld Chevrolet 
Company at Flint, Mich ; Republi- 
can national committeeman for 
Michigan 1944-53 ; chairman. Re- 
publican national committee July 
1952-Jan, 1953; U.S. postmaster 
general 1953-; picture E-287d 
Summer flounder F-165 
Summer hyacinth. See in Index Gal- 
tonia 

Summer solstice B-390, A-433, dia- 
grams A-327, A-432-3, 439, 441 
Summer squash S-369 
Summer tanager T-10 
Summit, N. J., residential city 21 ml. 
w. of New York City; in Orange 
Mts. : pop. 17,929; silk, roses; map 
N-164 

Summons. See in Index Law, table of 
legal terms 

Sumner, Churles (1811-74), American 
statesman S-449-60, R-856 
Sumner, James Biitcheller (born 1887), 
biochemist, born Canton, Mass.; 
professor at (Cornell University 
1929—55 ; for discovery that enzymes 
can be crystallized, shared 1946 
Nobel prize in chemistry with W. M. 
Stanley and J. H. Northrop, 
Sumner, Thomas Hubbard (1807—?), 
navigator, born Boston, Mass.; 
shipped as a sailor after graduating 
from Harvard University 1826; be- 
came a captain 1847; wrote ‘A New 
and Accurate Method of Finding a 
Ship’s Position at Sea' 1843 
Sumner line of position N-78 
Sumner, IVUliam Graham (1840—1910), 
economist and sociologist, born 
Patersen, N.J, ; Protestant Episco- 
pal clergyman ; professor of politi- 
cal and social science at Yale Uni- 
versity 1872-19 to (‘A History of 
American Currency’ ; ‘Folkways’ ) . 
Sumo, Japanese wrestling W-307 
Sump, a depression into which liquid 
drains so it may be pumped out 
in mine M-270 

Sumptuary laws, laws limiting ex- 
penditures of private citizens for 
luxuries (from Latin sumptus, ex- 
pense) : common in ancient times; 
in U. S. no such restrictions 
be made except as required by pub- 
lic health and safety. 

Sumter, Thomas (1734-1832), Revolu- 
tionary War general and leader in 
the South, born Hanover County, 
Va.; representative In Congress 
from South Carolina 1789-93, 1797- 
1801; U. S. senator 1801-9; Fort 
Sumter named for him 
raids against British R-128b 
Sumter, S. C., city about 40 mi. e. 
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of Columbia; pop.’SO.XSS; pine and 
hardwood lumber center; furniture 
and woodwork products, machinery ; 
llorris College: map S-291 
Sun, Ch’ing-ling Soong (born 1890), 
Chinese political leader, born 
Shanghai; married Sun Tat-sen 
1915; served on Kuomintang Cen- 
tral Executive Committee 1938, 

- but in 1949 became one of the vice- 
chairmen of Communist Republi- 
can Government at Peiping; C-282. 
See also in Index Scong 
Son S-450-3, pictures S-451-3. See 
also in Index Light; Solar system; 
Sunlight; Sun worship 
altitude, how measured N-77, dia- 
gram \-78, picture H-IO 
Arctic and Antarctic regions, dia- 
grams C-349, A-327 
"burning glass,” diagram L-165 
climate affected by 0-348-9, dia- 
gram C-349: solar constant 
studies C-351 

composition S-452: spectrum analj’- 
sis S-331-2, diagram S-332 
Copemican theory C-472 
coronagraph 0-326, picture 0-326 
directions found by D-95, diagram 
D-94 

distance from earth S-450. E-192, 
diagram A-427, table S-452 
eclipse E-210, pi-ture E-211: observ- 
ing and photographing, picture 
A-436 

ecliptic A-435, 440, diagrams 

A-438-9, 441, M-385 
energy from E-344, picture E-344: 

solar battery, picture 1-204 
energj', source of E-345 
evaporation caused by 17-61, dia- 
grams "W-ei, C-453 
fire started with rays, diagram L-165 
health giver V-496. 498 
neat from S-450, 452-3, A-433, dia- 
grams A'432-3: drying prunes, 
P-424; factors in climate 
C-348-9, diagram C-349; solar 
constant studies C-351: used for 
warming houses H-326, picture 
H-321 

infrared, or heat, rays 1-148 
latitude determined hy ^-73 
light S-452, A-433, diagrams A-432-3 
studied by spectroscope 

midnight, diagram A-327, picture 
b-452: Norway N-300; Sweden 

0-462 

month, solar M -380 

movement, apparent A-431-2, 435 , 
dinprams A-432, 434-5 

origin P-285 

ocean 0-330 

Phaethon myth P -187 
Photos^thesis, in plants E-146-7, 
Tiion I P-293-4, 295, diagram N-46 

power from P -403 

rellected rays cause twilight T -295 
A-iZ% E^S ^3-91, 

.439. E-175 A-432-3, 435, 




®P^^^oheliograph 


m S-372, M-388 
Y-334, diagram 


picture 






icM.perature of S-45v 

tides influenced bv T loo i . 

gram. T -130 ' 130, dia- 


tlme: measured by sun T-134-7, 
diagram T-134; solar T-135-6 
ultraviolet rays U-233 
water power derived from 'W-O? 
W'eight S-452 
winds, origin 17-150-5 
year, solar E-175, Y-334, diagram 
E-175 

zodiac Z-352, A-435-6, diagram 

A-434, picture Z-352 
Sun, Island of the, in ‘Odyssey’ 0-344 
Sun bear, or Malayan bear B-88, 85 
Sunbird, small tropical bird of Nec- 
fariniidae family: brilliant colors; 
in s. Asia. n. Africa. Australia; com- 
pared with hummingbird. 

Sun Bowl, at El Paso, Tex. P-230 
Sunbury, Pa., borough on Susque- 
hanna River 45 ml. n. of Harris- 
burg; pop. 15,570; railroad shops, 
textile mills; site of Fort Augusta, 
built during French and Indian 
War (1756) : map P-133 
Snn comnas.s, for flying in polar re- 
gions A-94 

Snnda Islands, Indonesia. See in 
Index Soenda Islands 
Sun dance, ceremony of Plains Indians 
in honor of the sun-god; suppressed 
because of torture involved ; lasted 
about 8 days including preparation 
of fasting and prayer. 

Snndaucse', a Malay people living in 
w. Java J-328 

Snnda Strait, in Indonesia. See in In- 
dex Soenda Strait 

Sunday, TVllUam Ashley (Billy Sun- 
day) (1862-1935). evangelist and 
professional baseball player; born 
Ames, Iowa. 

Sunday (from “Sun”), the first day 
of the week 

Russia tries 6-day week R-272 
Sabbath observance S-1: American 
Colonies A-210 

Sunday schools S-453— 4, picture E-240 
Sun'derland, Pelcg ‘7-461 
Sunderland, England, seaport on n.e. 
coast at mouth of \7ear River; pop. 
181,515; great coal-shipping port; 
shipbuilding; map B-324 
Sundew, a carnivorous plant S-454, 
pictures S-455 

Sundial, device for measuring time, 
pictures W-54 

invented by Babylonians 17-55 
Sundogs, or parhelia (from Greek 
para, “beside,” helios, "sun”), bright 
spots, or mock suns, visible on 
either side of the sun -when it is 
low In the sky, caused by the reflec- 
tion and refraction of light from 
ice crystals of high sheet clouds. 
Monndogs are formed in this way. 
Sunfish, also called headflsb S-454, pic- 
ture S-454 
fresh-water S-454 
grind their teeth P-103 
Sunflower, plant of composite family 
S-454, 457, picture S-456 
flower structure F-185 
painting by Monet, color picture 
P-31C 

seed, uses S-467: Russians chew 
R-264 

silage S-186 

state flower of ICansas, color picture 
S-384a 

Sunflower State, ponular name some- 
times applied to Kansas. 

Sungari isqn-ga-re") River, Manchu- 
ria, tributary of the Amur; 800 mi 
long: M-72, maps C-259, M-72 

Dynasty, in China (960— 
literature, and 
philosophy flourmhed; militarv 
power steadily decreased with ad- 
vancing Mongol invasion • C -279 

statue, color picture 

pottery P-394 

■The Tribute Hor.se’, painting P-SVa 
color picture P- 37 c ° 


Sung family, famous Chinese family. 

See in Index Soong 
Sungkiang (snng'gi-dng’'), province of 
n.e. Manchuria; area about 7.5.000 
sq. mi.; pop. 6 , 000 , 000 ; cap. Pin- 
kiang (Harbin) ; wheat, sugar 
•beets, soybeans, kaoliang, corn; 
timber; coal and gold; formed 1946 
from Pinkiang province and was en- 
larged 1949 ; M-72 

Sun-god, in mythology. See also in 
Index Sun worship 
Aztec, ptclure A-543 
Egyptian : Osiris 1-255, 0-426o j 

Re E-283 

Greek; Colossus of Rhodes S-105,pic- 
ttire S-105; Helios P-187, C-309 
Huaxtec, carving, picture 1-109 
Irish. Lugh. the Long-Handed 1-234 
Roman, mosaic, picture A-300 
Snn-goddcs.s, in Shinto J-299 
Su’nium, promontory of s.e, Attica, 
Greece: modern Cape Colonna. 
‘Sunken Bell, The’, fairy pla 3 ' by Ger- 
hart Hauptmann written in blank 
verse; describes the thwarted am- 
bitions and destruction of Heinrich, 
a human bell founder. 

Sunlight 
artificial U-234 

chemical effects in plants B-146-7, 
148. P-293-4, L-151-2, diagram 
N-46 

colors analyzed hy Newton S-331 
Fraunhofer (dark) lines S-331— 2 
spectrum S-331-2, diagrams S-331-2 
vitamin production V-496, 498 
Sunlight treatment V-498 
artificial methods U-234, V-496, 498 
Sunn (si'm), an annual plant (Crota- 
laria juncea), native to India and 
Cej’ion where its fiber is much used 
for cordage and papermaking: also 
called India hemp, Bombay hemp, 
false hemp; stronger than jute but 
not as strong as true hemp. 
Sun'nlfcs, members of the orthodox 
Mohammedan sect; largest branch 
of Moslems; found mostly in Tur- 
key, Arabia, Africa; M-331 
Sunrise, why sky is red A-464 
Sun rose. See in Index Helianthemum 
Sunset 

twilight T-225 
why sky is red A-454 
Sunset Crnter National Monument, in 
Arizona N-38c, map N-18 
Sunsliine cake B-298 
Sunshine State, popular name for New 
Mexico: also for South Dakota. 
Sunspots S-453, picture S-461 


A-473-4. diagram 

A-473 


climatic C3'Cles related to C-351 
Sunstone, a reddish feldspar; used 
as a gem material. 

stroke, first aid for 

-96a 


Sun Temple, of Cliff Dwellers, Mesa 
1 erde Park, picture C-348 
Sun Talley, Idaho, 3vinter and summer 
resort one mile n. of Ketchum in s 
central Idaho : elevation 6000 ft- 

Mad 1936; skiing, tobogganing 
swimming, fishing, and ridinr 
Sun worship, 3vorship of the sun as n 
deity or the symbol of a ^ 

Egyn? E of/.’ Jl'^ture C-348 

;pg3Pt L-283: Osins 0-426a 1-255 
fire worship associated with P -74 
Huaxtec carving of sun-go^ 


Roman mosaic of sun-god in Pno- 
land, picture A-300 ® ^ 

Shintoism J -299 




««!') (1866- 
called’ ‘‘Pathtr®of\fi'’Rf"i *®.^'ler, 
. mate 

1 « in .2ure>TS;S;;i;r tuttem, .I 
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jurisdiction U-352, 17-348-9 
Marshall’s influence M-103 
Roosevelt, P. D. R-209-10 
salaries of justices, table U-357 
trust legislation M-360 
Supreme court, or high appellate 
eourt, a state court in 17. S. C-500 
Supreme Eeoiiomie Council, following 
World War I H-420 
Supreme Headpuariers, Allied Powers 
in Europe (SHAPE) 17-394a 
flag P-1S7, color picture F-134 
Supreme Order of Christ. See in Index 
Order of Christ 

Supreme Soviet, Russia R-281, 282, 
283 

Sur, town of Lebanon, on site of an- 
cient Tyre; pop. 945,'5: P-205 
Suraliaja, Java. See in Index Soera- 
baja 

Su'rnh, a soft, twilled fabric of silk or 
rayon; sometimes in plaid design. 
Surakarta, Java. See in Index Soera- 
karta 

Suram Mountains, Russia C-155 
Surat iso'r(}t), India, seaport on 
Tapti River 150 mi. n. of Bombay; 
pop. 223,182 ; exports millet, cotton, 
rice, wheat; manufactures cloth, 
hats, paper, tiles, soap; great trade 
center 16th to 18th centuries 
Surface, •Toseph, an artful hypocrite in 
Richard Brinsley Sheridan's com- 
edy ‘School for Scandal’. 

Surface measure, or square measure 
M-149-51, diagrams M-149-51, 
table W-87 

Surface printing, or plane printing 
E-385-6, P-4140 

Surface tension, in liquids L-262, 
M-142C, diagrams L-263-4, pictures 
M-142C 

capillarity C-119 
colloids, in C-385 
soap bubbles S-214 

Surfbird, a wading bird {Aphrlma 
virgata) of the family Chara- 
driidae, the ploverlike birds; about 
10 in. long; plumage dusky brown 
with white rump patch; frequents 
Pacific coast from Alaska to Chile, 
breeding on Alaskan tundra. 
Surfboard riding, picture H-2886 
Surf casting, in fishing F-118d 
rod F-llSd, picture F-118a 
Surgeon gener.al, title of chief med- 
ical officer of U. S. Army, U. S. 
Air Force, 17. S. Navy, 17. S Public 
Health Service. 

Surgery M-164— 164a, 165, picture 

M-164a. See also in Index Medicine 
and surgery 

anesthetics A-246-7, L-307, pictures 
A-247 

antiseptic methods A-265, 266: 

ultraviolet U-233 
early methods M-165 
Surgery, tree T-185, 179 
grafting P-303, pictures F-305 
Surinam’, or Dutch Guiana, Dutch 
overseas territory on n.e coast of 
South America; area 54,300 sq mi.: 
pop. 214,000; cap. Paramaribo: 
G-222d, 223, mops G-223, S-2E2, 
255-6 

relationships in continent, maps 
S-252— 3, 265—7, pictograpli S-246 
Surinam toad T-141 
Surmullet. See in Incler Goatfish 
Surplus, in banks B-47, 48, 49 
Surrealism, modern movement, of 
French origin, in literature and art, 
aiming at unrestrained expression 
of subconscious thought; out- 
growth of Freudian psychology 
draw’ing D-1405 

painting P-34(i, color picture P-34c 
sculpture S-83 

Surrentuni, Italy. See in Index Sor- 
rento 

Snr'rey, Henry Howard, earl of 
(15187-47), English poet, soldier. 
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SUPREME COURT OF THE UNITED STATES 


Born 

Ye\r of 
Appointment 

Appointed bt 

Earl Warren (Chief Justice) 

1891 

1953 

Duight D. Ei-enhower 

Hugo La Fa> ette Black 

1886 

1937 

Franklin U . Roosevelt 

Stanley Forman Reed 

1884 

1938 

Franklin D. Koo6e\elt 


1882 

1939 

Franklin D. Roo8e\ elt 

William OrNille Douglas 

1898 

1939 

Franklin D. Roosevelt 

Harold H. Burton 

1888 

1945 

Harry S. 'I’ruinan 

Thomas C. Clark 

1899 

1949 

Harrj S* Truman 

Sherman Minton 

1890 

1949 

Harrv S. Truman 

John Marshall Harlan 

1899 

1955 

Dwijht D. Ei'Cnhower 


nese Republic, 1912; elected presi- 
dent 1921 by Southern Parliament, 
soon resigned but remained master 
of Kwangtung province: after his 
death revered by Nationalist China; 
tomb a national shrine 
Chiang Kai-shek and C-228 
leads reform movement C-281, 282 
tomb at Nanking N-4 
Wife. See in Index Sun, Ch’ing-ling 
Soong 

Suomi (swo'me) , official name of 
Finland F-70 

Super, in bookbinding B-245 
Supercliarger. See in Index Aviation, 
table of terms 

Supercooled a ater. See in Index Avia- 
tion, table of terms 
Supercooling, also subcooliiig H-320, 
P-28S, 1-3 

Superheated steam S-387, diagram 
S-387 

developed by Dr. Schmidt S-390 
Superheating H-320 
Superheavy water W-64, H-459 
Superhet'erodj ne, in radio R-38, dia- 
gram P,-39 

Super-high waves, table R-30 
Superior, Wis., one of 2 most westerly 
ports of Great Lakes, at head of 
Lake Superior opposite Duluth, 
Minn.; pop, 35,325; Wisconsin 
State College: W-178, S-467, maps 
W-172, U-253 

Superior, Lake, most northern of 
Great Lakes; largest body of fresh 
water in the world; 31,820 sq. mi.; 
Indian name Gitche Gurnee: S-457, 
G-178-85. maps G-179, 181, 

picture S-50 
copper mining C-473 
height and depth, diagram G-179 
iron deposits M-278, G-180-1, map 
G-179 

Pictured Rocks M-219 
Sault Sainte Marie canals S-49-51, 
picture S-50 

size, compar.ative. See in Index 
Lakes, table 

Superior mavilhary, or maxilla, upper 
jawbone S-192, picture S-192 
Superlative degree, adjectives A-21 
Supermarkets, retail grocery stores 
C-182, U-328 

Superphosphate, soluble form of cal- 
cium phosphate F-55 
Superponer, in electric power E-3126 
Supersaturated solution S-234 
Supersonic aircraft 
Bell X-1 and Douglas Skyrocket 
A-106 

delta-wing interceptor, picture A-81 
Supersonic depth-llnder 0-336, N-74 
Supersonic speed, of airplane A-99 
.Supersonic submarine detector S-438 
Supersonic waves, or ultrasonic wn%es 
S-238 

bats guided by B-77 
Superstition, an irrational fear of the 
unknown ; modern superstition is 
what remains of pagan magic: 
M-33— 6 , pictures M-34-6. See also in 
Index Fairy; Folklore; Magic; 
Jlythology 
albatross A-139 
Blarnev Stone, Ireland C-480 
cats C-136b 


caves C-157 
Christmas C-299 
comets C-420 
cricket C-512 

divining rod, hazel twig H-299 
dragon D-126, picture F-194 
dragonfli’ D-126 
eclipse E-210 

gems J-346; amethyst J-349: carbun- 
cle J-349 

ginseng G-109-10, pictures G-109 

good- or bad-luck delusions M-36 

Halloween H-250 

lizards L-284 

mandrake M-77 

maturity and M-142i 

mistletoe M-326 

moon M-388-9 

mushrooms M-455 

owl 0-431 

Pacific islanders P-9, E-205 
peasants of old Russia R-263 
petrel P-167 
rainbow R-70 
sacred ibis of Egypt 1-3 
snakes S-205, C-372 
sociological aspects S-221 
stork S-402 


CHIEF JUSTICES OF THE 

UNITED STATES 

John Jay 

1789-95 

John Rutledge 

1795 

Oliver EllsHorth 

1796-99 

John Marshall 

1801-35 

Roger B. Taney 

1836-64 

Salmon P. Chase 

1864-73 

Morrison R, Waite 

1874-88 

Mefiille W. Fuller 

1888-1910 

Eduard D. While 

1910-21 

William H. Taft 

1921-30 

Charles E^ans Hiiches 

1930-41 

Harlan Fi«ke Stone 

1941-46 

Frederick iVIoore Vinson 

1946-53 

Farl Warren 

1953- 


tarantula T-15 
trial by ordeal J-367 
vampires B-78 
warts W-15 
will-o’-the-wisp W-142 
W'itchcraft W-179-80 
wolverine W-182 
zodiac signs M-36 

Suppe (SH-7id'), Franz von (1820- 
95), Austrian composer of ligh 
operas, ballet music, symphonies 
songs ( Poet and Peasant’). 

Supply and demand, economic theon 
that in general prices are deter 
mined by amount of a given com- 
modity available for sale, relative 
to demand existing for it 

Suprarenal glands or adrenal glands 
See in Index Adrenal glands 

acts of (1534 and 1559) 

Supreme Court, Canada C-91, 92 

Supreme Court, D. S. C-499-500 Fni 
fists of chief justices of the United 
States and members of present Sn 
prmne Court, see tables on this pag^ 
building W-28, map W-30, picture' 

Holmes, Oliver Wendell. Jr. H-40S 
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on 
treason: 


and courtier who rntroduced blank 
verse into England, and with 
Wyatt, the sonnet; beheaded 
trumped-up charge 
E-3760 

Surrey, county in s.e. England bor- 
dered onn. by Thames and adjoining 
London; 722 sq. mi.; pop. 1,601,55 d; 
many London businessmen have 
their homes here: viav E-347 
cemetery, E.S. permanent military 
N-16t) ’ 

Burver’ing S-4S7— 8, picture S-467 
airplane method E-4:54, pictiires 
E-455; shoran used R-28 
compass employed C-428 
geodetic S-457, 458 
geological U-363 

hydrographic S-458 - - 

latitude and longitude L-132-;5, 
L-311-13, diagrams L-132-4, pic- 
tures L-312-13, table L-135: pen- 
dulums to determine P-118 
maps and map making M-84-9lo, 
maps M-86-8, 90-1, 916, pictures 
M-84-5, 89, table M-91o 
plane S-457 

public-land survey, U. S. L-92 
raiiroad routes R-61 
titie to land, U. S„ description E-92 
triangulation S-457-8 
Surveyor's compass C-428 
Surveyor’s measure, table W-S? 

Survival of tlie fittest, in biology 
E-452, H-348 

Su'sa (Biblical ShiishaiO, ancient 
Persian city, capital of Elam ; later 
capital of Persian Empire; in Iran 
about 150 mi. n. of Persian Gulf ; 
ruins of palaces of Artaxerxes and 
Darius: Piaps B-6, P-156, 1-224 
Alexander at A-149 
•Susa, Tunisia. See in Index Sousse 
Susanna, or Susannah, heroine of 
apocryphal hook. The History of 
Susanna; was condemned to die on 
a false charge by two elders but 
Daniel, the prophet, established 
her Innocence by cross-examining 
her accusers who were then put 
to death; a favorite subject of 
artists 

medallion, picture J-346 
Susiana, ancient Persian province 
(Biblical Elam), map P-156 
SusUIc, also souslik, name of certain 
Old World ground squirrels valued 
for their furs. Caspian suslik, or 
peschanik, lives in s. Russia around 
Caspian Sea ; common suslik ranges 
from Altai Mts. through s. Ru-ssia 
to Silesia and e. Erz Mts.; red 
suslik occurs w. of Ural Mts. from 
Kazan to Chkalov; spotted suslik 
lives in s.e. Europe n. to the high- 
lands of central Poland. All belong 
to squirrel family Sciuridae and to 
the genus Citellus. 

Snspen'sion bridge B-306. See also in 
Index Bridge, table 
ancient Inca, picture 1-51 
Brooklyn B-306, picture N-221 
cantilever and, picture B-307 
JJemware Memorial D-58, picture 


D-54 


Indians, a tribe of Iroquoian stock 
formerly living* on Susquehanna 
River and its branches. 

Susquehanna University, at Selins- 
grove. Pa.: United Lutheran; 
founded 1858; arts and sciences, 
business, education, music. 

Sus'sex, a county in s.e. England on 
the Channel; 1457 sq. mi.; pop. 
936,744; watering places; sheep 
raised on downlands; viap E-347 
historic interests K-50 
Sussex, ancient kingdom of the .South 
Saxons in England; conquered by 
Egbert, king of Wessex, and became 
part of Wessex: map E-358 
Sussex spaniel, dog, table D-118 
Sutherland Falls, South Island, New 
Zealand; waters fall in three leaps 
from a height of 1904 ft. Into 
Milford Sound on n.w. coast. 

Sut'le.i, river of n.w. Indian peninsula; 
largest of five rivers which give 
name to Punjab ; rises in Tibet and 
flows 1000 mi. to Indus: maps 1-54, 
1-127, A-406-7 
irrigation dams 1-252, 1-126 
Sn'tras, sacred writings of the Hindus 
1-66 

Sutro, Alfred (1863-1933), English 
dramatist of social comedy CWalls 
of Jericho’; ‘The Barrier’). 

Suttee' 1-59 

Sutter, John Augustus (1803-80), 
California pioneer on whose land 
gold was discovered in 1848 ; pros- 
pectors overran his land and he 
was financially ruined: awarded 
pension by California: C-47, S-2 
site of sawmill, picture C-47 
Sutter’s Fort, on present site of Sac- 
ramento. Calif. C-47, S-2 
Suttner, Bertha, baroness von (1843- 
1914), Austrian author and peace 
advocate; awarded Nobel peace 
prize 1905 (“Lay Down Tour 
Arms'). 

Su'va, capital of Fiji Islands, on island 
of Viti Levu; pop. 11,398: F-65, 
map P-16, picture F-66 
Suwannee, Swanec, or Snwance (s\l- 
lod’ne) River, stream flowing from 
Okefenokee Swamp in s. CJeorgia 
250 mi. through Florida to Gulf of 
Mexico: maps F-158, U-277 
‘Old Folks at Home’ F-248 
Suzerain (stVxe-rdn), a feudal lord 


maps P-122, M-llo, 
bustiticlmnnn Indians, 


F-60 

Suzzallo 

1933), 

Calif.; 


Detroit, picture D-74 

Pictures 

vv—ioS 

Golden Gate B-308, pictures B-310, 
"P'olnre M-220 

hire cables W-les, qncture W-162 

colloidal suspension of 
solid particles in liquid C-lsl 
busquehanna (sits-kice-hdn’a) river 
rising m Otsego Lake, n" T and 
flowing 420 mi. s. thro. , ■ 


ani-i to Oh™- PennsyL 

,: "i? i'’,9i'c?apeake Bay: C-223b, 


Svengali isven-ga’lt) , in George Du 
Maurier’s ‘Trilby’, Iiypnotist who 
makes Trilby a great singer. 


Sverdlovsk. Russia, formerly Ekaterin- 
ijg-kdt-er-Sn-bgrk') , mining 


tso'zd-Jo), Henry (1875- 
educator, born San Jose, 
president University of 
Washington 1913—26; made tru.stee 
of Carnegie Foundation for Ad- 
vancement of Teaching 1919 and 
president 1930. 

Svalbard (sudl’bdr), Norwegian 
colony in Arctic Ocean including 
all islands between 10° and 35° e. 
longitude and 74° and 81° n. lati- 
tude N-304b. See also in Index 
Spitsbergen 

Svealand (sve’a-ldnd), middle region 
of Sweden S-462 

Svedberg (svad-ber'), Theodor (bom 
1884), Swedish chemist, director 
Gustaf Werner Institute for Nuclear 
Chemistry, Uppsala, also professor 
physical chemistry. University of 
Uppsala; studies of colloids of value 
to medicine; awarded Nobel prize 
in chemistry 1926; directed research 
in colloids at University of Wiscon- 
sin 1922-23; C-178 

Svend Foyn gun, in whaling W-114 
picture W-112 

Svendsen (sven'sen), Johan Severin 
(1840-1911), Norwegian violinist 
and composer, one of most im- 
portant of Scandinavian masters 
^ Paris’, 'Coronation 
March , 'A Minor String Quartet’ ) . 


burg (ye-..-. - .. . 

center (platinum and gold), on 
Iset River, at e. foot of Ural Hts ; 
pop. 600,000; wops R-266, E-417, 
A-406 

Nicholas II imprisoned N-234 
Sverdrup ( suerfl'rnp ) , Otto (1855- 
1930), Norwegian Arctic explorer: 
crossed Greenland with Nansen 
1888; commanded the_ From in 
Nansen's Arctic expedition 1893— 
96; led an expedition in the Fram 
1898-1902, exploring wide territory 
and discovering Sverdrup Islands. 
Sverdrup Islands, group in Arctic 
Circle discovered and explored by 
Otto Sverdrup 1898-1902; part of 
Canada; map N-250 
Svevo izva'vd), Italo, pen name of 
Ettore Schmitt (1861-1928), Italian 
novelist; born Trieste; almost un- 
known until near end of his life; 
deeply introspective (‘Una Vita’ ; 
'La Coscienza di Zeno'). 

Sviataslov. ruler of Russia a.d. 964- 
972 R-284 

Swabia {swd'bi-a), medieval duchy 
of s.w. Germany: flourished under 
Hohenstaufons; disintegrated into 
small states 1208: great Swabian 
League for mutual protection 
(1488-1534); now district in Ba- 
varia : G-96 

ancestral home of Hohenstaufens 
and Hohenzollerns H-406 
Swahili (swS-he’le), an East African 
people of Bantu stock, with some 
mixture of Semites; they arc Mo- 
hammedans and are noted as trad- 
ers; number about 1,000.000. 

Swains Island, small island in Amer- 
ican Samoa, n. of island of Tutulla; 
pop. 164: map P-17 
Swallow, a long-winged, fork-tailed 
bird S-458-9, pictures S-458-9 
altitude range, picture Z-362 
barn swallow S-458, picture S-45B, 
color pictures B-167, 185: nest 
S-458, picture B-173, color picture 
B-167 

Capistrano swallows. See in Index 
San Juan Capistrano 
nests S-458~9, pictures S-459 
purple martin S-458 
sea swallow. See in Index Tern 
.Swallow pigeon P-254 
.Swallowtail butterfly, large butterfly 
recognized by taillike extension on 
hind wings; about 20 species in 
America n. of Mexico; black 
swallowtail (Papilio polyxenes) , 
wings black rvith yellow and orange 
spots; tiger swallowtail iPajHlio 
glttucus), wings yellow witli black 
bars and yellow spots 
metamorphosis, picture B-3676 
color picture B-366 
Swallow-tailed lute K-52, H-293 
Swammerdam (swiim'mer-dum) , Jan 
(1637—80), Dutch naturalist; 
teamed in medicine but turned to 
study of zoology ; discovered valves 
of the lymphatics; described red 
blood corpuscles; studied infectious, 
movement of heart and lungs 
zoology advanced by Z-361 
Swainji, or marsli, low. spongy, satu- 
covered with vegetation 
cranberry marsh C-606 
cypress C^34, picture C-534, color 
picture P-291 
deposits formed coal A-276 
liverwort L-278 
moss M-404-6 

picture P-109 
fi’t'ficial 1-253: Florida 
r -163, Netherlands N-IIr 

iT n ^ ^'calyptus 

_ 414-13, mangrove M-77 


in azitro) ;A'_Gerinan guttural eh 
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restoration, for drought control 
F-146 

tundra R-258 

vegetation 'W-67, color picture P-286 
Swamp ash. See in Index Biack ash 
Swamp cedar, a name sometimes used 
for both the northern white cedar 
and southern white cedar. 

Swamp chestnut oak, tree (Qnercus 
prinus) of beech family; leaves 
large and coarsely notched; acorn 
In thick, bowl-shaped cup; scaly 
bark mostly ashy gray tinged with 
red: table W-186c 

"Swamp fox,” Francis Marion M-976, 
picture M-976 

Swamp grum. See in Index Tupelo 
gum 

Swamp mahogany, a eucalyptus E-413 
Swamp maple, red maple, or scarlet 
maple M-82, color picture L-153 
Sw'amp milkweed M-254 
Swamp pine. See in Index Slash pine 
Swamp rabbit R-16, 19 
Swamp rose R-232 
apple compared, picture A-277 
Swamp rose mallow', a tall perennial 
herb (Hibiscus mosclieutos) of the 
mallow family with pointed ovate 
leaves and large, rose-colored 
flowers; cultivated in gardens. 
Swampscott, Mass., residential town 
and summer resort adjoining Lynn, 
beautifuiiy situated on Nahant Bay; 
pop. of township, 11,580 : map, inset 
M-132 

Sw'amp sumac, or poison sumac P-340, 
S-449, picture P-340 
Swamp tupelo, a tree (Nyssa biftora) 
of the tupelo family, native to 
shallow swamps of coastal region 
from Virginia to Louisiana. Taper- 
ing trunk has swollen base; grows 
60 to 75 ft. Leaves oblong, glossy, 
dark green. Fruit round, dark blue. 
Sometimes called water gum and 
southern gum. Wood has twisted 
fibers. Marketed with black gum 
and tupelo gum under name of 
tupelo. 

Swamp white oak (Quercus bicolor), 
tree of beech family, grows to 70 
ft.; leaves oval, to 6 in. long, with 
large lobes, dark green on upper 
side, whitish on underside: table 
W-1860 

Swan, John Macallan (1847—1910), 
English sculptor and painter; ex- 
celled in portraying wild animals 
(‘The Jaguar’; ‘Leopard Running’, 
sculpture). 

Swan, Sir Joseph Wilson (1828—1914), 
English physicist and electrician; 
in photography produced dry plates 
and first practical process of carbon 
printing; invented an incandescent 
electric lamp with carbon filaments. 
Swan, a large gooselike bird S-469— 60, 
picture S-460 
head, color picture B-176 
length of life, average, pictograph 
A-24D 

trumpeter swan S-460, B-193 
Swan, or Cygnus, a constellation. See 
111 Iivdeoc Cygmis 

Swan cli\e, in swimming, picture S-471 
Swanee Kiver. See in Index Suwannee 
River 

Swan Falls, of Snake River, in s. 

Idaho ; water-power plant. 

Swan goose Cr-140 

Swan River, AVestern Australia, a 
river rising as the Avon; flows 
n.w. to Indian Ocean 12 mi. below 
Perth; gave name to first colonial 
settlement in w. Australia, founded 
1829 (Swan River colony). 

Sunn River daisy, a dwarf garden 
herb (Braahycome iberidifolia ) ; 
blue, white, or mauve daisylike 


flowers; used in rock gardens. 

Swan River everlasting. See in Index 
Rhodanlhe 

Swansea (swon'sd), seaport in s. 
Wales; pop. 160,832; copper, smelt- 
ing, tinplate: maps B-321, 325 

Swan song S-460 

Swaraj (swa-rag'), home rule, or in- 
dependence, in India G-9 

Swarthmore College, at Swarthmore, 
Pa.; founded 1864 (opened 1869) 
by Friends; now nonsectarian; arts 
and sciences; engineering; gradu- 
ate study: U-403 

Swarthout, Gladys (Mrs. Frank M. 
Chapman, Jr.) (born 1904), mezzo- 
soprano, born Deepwater, Mo.; 
with Chicago and Metropolitan 
opera companies, and in motion 
pictures. 


RULERS OF SWEDEN 
(FROM 1523) 

House of Vasa 
1523-1560 Guetavua I, Vasa 


Eric XIV 
John 111 
Sigismund III 
Charles (Pro'ector of ihe 
realm up <o 1604 nhen 
crooned as Charles IX) 
Charles IX 

Guslar us II, Adolphus 
Christina 
House of Pfaetz 
1654-1660 Charles X 
Charles XI 
Charles XII 
Ulrica Leonora 
House of Hesse 
1720-1751 Frederick I 

House of IIousTEiN-GoTronp 
1751-1771 Adolphus Frederick 
Gustavus III 
Gustavus IV 
Charles XIII 
House of Bernapotte 
1818-1844 Charles XIV (John) 
Osear I 
Charles XV 
Oscar II 
Guslar us V 
Gustavus VI, Adolphus 


1560-1569 

1569-1592 

1592-1599 

1599-1604 


1604-1611 

1611-1632 

1632-1654 


1660-1697 

1697-1718 

1718-1720 


1771-1792 

1792-1809 

1809-1818 


1844-1859 

1859-1872 

1872-1907 

1907-1950 

1950- 


Srvas'tika (Sanskrit "well-being” 
ancient symbol widely used 
Germany H-S85 
rug design R-248 

Swatorv (sica-tou') , treaty port i 
province of Kwangtung, s e Chin 
on Han River near mouth- po 

c-^eo^.U-toy^ 

Srrazi (swa'zi), or Ama-Srvazi, 
Bantu-speaking people of Soul 
Africa, a branch of the Kafirs : A-4 
Srraeiland (swd'zi-ldnd) , British pn 
tectorate in South Africa at s 
corner of Transvaal; 6704 sq. mi 
pop. 185,215; mainly agricultura 
sheep and cattle raising; expori 
vln;^^cap. Mbabane; maps A-4 

people, Swazi A-43 
Srveat glands S-193 
Srveatshop system S-460, G-25 
Srve'den, country of n Europe, oeei 
pying the e part of Scandinavia 
peninsula; 173.423 sq. mi ■ no 
7,046,920; cap Stockholm - S-461- 
S-65, maps N-301. E-416-17 42 

P-346, pictures S-4G1-5, Referenc, 
Outline S-466, 467. A V^V, 

the rulers of Sweden will be four 
in the table on this page 
agriculture S-462, 463-4: co-oner- 
tive A-70; farm life S-462 463 
bibliography S-467 ’ 


bread baking, picture B-294 
child life S-464, picture S-462 
cities S-463, list S-461. See also 
in Index names of cities 
Stockholm S-396-7, pictures S-S96 
climate S-461-2: Stockholm S-397 
clothing, picturea B-294, 'l?-192a, 
S-462 

commerce S-462-3: exports and im- 
ports. See in Index Trade, table 
co-operative societies C-471, 472, 

S-464 

customs S-463-5: Christmas S-465, 
C-299, 294a-b 

dancing: folk dancing, picture F-192a 
dolls D-122 

education S-464, E-262: illiteracy 
P-374; Stockholm S-397 
emigration to U. S. 1-45, 46 
flag F-130Cj 136c, color pictures 
P-128, 133 
glass, picture G-126 
government S-465 

history S-465-6, S-55, Reference- 

Outline S-466, 467 
Northmen N-294— 8 , pictures N-296-7 
Finland conquered F-72 
Union of Kalmar D-71, S-465 
Blood Bath of Stockholm S-397, 
S-466 

printing introduced P-414(i 
Gustavus Adolphus and Thirty 
Tears’ War G-233-4, T-118, 119, 
picture G-233 

settlements in North America: 
Delaware D-60, W-143, picture 
D-65; New Jersey N-167; Penn- 
sylvania P-ISS 

flag F-130C, color picture F-128 
Charles XII and Great Northern 
War C-195, P-167 
Seven Years’ War S-107 
“Hats and Caps” H-2B2 
Napoleonic Wars N-8, 9 
union with Norway dissolved 
N-S04b 

World War II S-466 
Gustavus VI, Adolphus succeeds 
Gustavus V S-466 

holidays S-464-5: Gustavus Adolphus 
Day F-69 

hydroelectric power S-462, 463, table 
W-69 

illiteracy S-464 

language and literature S-65, S-412, 
list S-421. See also in Index Scandi- 
navian languages ; Scandinavian 
literature 

libraries L-18S, 184-5 
lumber and timber S-462, picture 
S-461 

manufactures S-462-S, S-397 
merchant marine, tonnage S-161 
minerals S-463: iron S-462-3, pic- 
ture S-464 
national song N-42 
natural features S-461, 462 
people S-55, S-461, pictures S-462, 
R-21: Lapps L-101-2, 3-462; racial 
classification R-23, chart R-22 
products S-462-3, list S-461 
relationships In continent, maps 
E-416-17, 419-20, 429, 429d 
shelter H-433, S-46S, pictures H-433, 
S-463 

skiing W-158 
transportation S-463 
Sando Bridge. See in Index Bridge, 
table 

Swedenborg (swe'den-bdrg), Emanuel 
(1688-1772), Swedish scientist, phi- 
losopher, and religious mystic; 
theological writings, expounding 
Bible and universe, form basis of 
doctrine of the Churches of the New 
Jerusalem, called Swedenborgian 
William Blake a follower B-205 
Suedes in America 
colonial immigration A-198: Dela- 
ware D-60, AV-143, picture D-6B; 
New Jersey N-167; Pennsylvania 
P-138 


Key: cape, dt, for, fast, wh(it, fffll; me, yet, fern, there; ice, bu; 


row, won, ror, not, dg; cure, bUt, rjfde, fvll. bUm; out; 



See in Index 
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SweaiBh clover C-360 * , a ki: 

Swedish language and literature fa-66. 
See also in Index Scandinavian 
languages; Scandinavian literature 
Swedish mile, table W-87 
"Swedish nightingale. 

Lind, Jenny 
Swedish rye crisp B-296 
Swedish turnip, or rutabaga C-1 
when and how to plant, table 
Sweep, well, picture B-25 
Sweet, Henry (1845-1913), English 
philologist, horn London; known as 
founder of modern phonetics 
('New English Grammar’; ‘History 
of Language’). 

Sweet alyssnm. See in Index Alyssum 
Sweetbay magnolia JI-43 
Sweet birch B-155, table "VV^-lSGc 
Sweetbread, thymus gland or pancreas 
of animal when used as food. 

Sweet Briar College, at Sweet Briar, 
Va. ; for women; established 1901; 
arts and science; administers 
junior year in France. 

Sweet Chalybeate (/;(i-Hl)'e-dt), Va., 
village 30 mi. n.w. of Koanoke ; sum- 
mer resort; mineral springs; mop 
V-486 

Sweet cicely. See in Index Cicely, 
sweet 

Sweet clover C-359, 360 
Sweet coltsfoot. See in Index "Winter 
heliotrope 
Sweet corn C-485 

when and how to plant, table G-19 
Sweet flag. See in Index Calamus, or 
sweet flag 

Sweet gale family, or Slyrlcaceae (mir- 
i-kd'ae-e), .a. family of shrubs and 
trees, native to temperate regions, 
including the California w’ax myrtle 
or bayberry, bayberry, sweet gale. 
Sweet gum. See in Index Red gum 
Sweet laurel, bay laurel, or bay tree 
L-137 

"Sweet” music, a term Invented to 
describe that form of jazz music 
In TVhich the Improvising is less 
complex than in so-called "hot” 
jazz music, and in which the brass 
instruments are often subordinated 
to the strings. 

Sweet pea S-467, pictures P-168, 
S-467, color picture P-292 
when and how to plant G-13 
Sweet potato, musical instrument. 

See in Index Ocarina 
Sweet potato, tropical vine, grown for 
edible root S-468 
dextrin D-77 

ornamental plant in jar of water, 
picUire P-300 
products from P-304 
when and how to plant, table G-19 
yam S-468 

Sweet potato squash S-359 
Sweet rocket, or dame’s violet, a tall 
perennial garden plant (Hesperis 
niatronalis) of mustard family; 
lance-shaped leaves ; purple or white 
flowers, fragrant at night. 

Sn^et sultan, a plant of the genus 
Centaurea 

how to plant, table G-16 

'Tex., agricultural center 
38 mi. w. of Abilene; pop. 13,619; 
cotton product-s. meat packing, oil, 
SJTSum: maps T-90, tr-252 

^iver, crosses Rocky 
yits. m s. center of Wyoming and 
enters n. fork of Platte River; 180 
"V; long: maps W-316, 322-3 
gold discovered W-328 

H’illiam, a pink P-259 
how to plant, table G-16 

pTcti^e 

kivect P’ctwre F-171 

SUenr '“‘'''fly- See in Index 

of Denmark 991-1014; 
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ravaged England yearly after mas- 
sacre of Danes in England in 1002; 
father of Canute the Great: C-117 
Swift, Gustavus Franklin (1839—1903), 
meat packer, born near Sandwich, 
Mass. ; establi-shed plant in Chicago 
1875; developed refrigerator car; 
pioneer in production of packing- 
house by-products’ such as oleo- 
margarine, soap, glpe, and prep- 
arations used In medicine. 

Swift, Hildegarde Hoyt, writer, born 
Clinton, N. T.; active in work of 
Inter-Racial Fellowship of Greater 
New York; books for children; ‘The 
Little Red Lighthouse and the 
Great Gray Bridge’; ‘Railroad to 
Freedom’; ‘North Star Shining’. 
Swift, Jonathan (1667—1745), British 
satirist S-468-70, E-378a, picture 
S-468 

bibliography S-470 
‘(Julliver’s Travels’ S-468, 470, 

G-229, pictures G-229 
satire on talking C-458— 9 
will W-134 

Swift, a lizard L-282, 283 
Swift, a swallowlike bird S-459, pic- 
ture S-459, color picture B-182 
Swift Current, Saskatchewan, Canada, 
town on Swift Current Creek, 153 
mi. w. of Regina; pop. 7458; agri- 
cultural and trade center: maps 
C-68, 81 

Swim bladder, of fish. See in Index 
Air Bladder 

Swim’merets, small paddlelike limbs 
on segments of abdomen of some 
crustaceans 
crab C-503 

crawfish C-508, picture C-607 
lobster L-286. 287 

Swimming S-471— 3, pictures S-471-2 
accident prevention S-11-12 
books about H-389 
camp precautions C-63 
diving S-473, picture S-471 
lifesaving S-473 
pool, pictures P-86c, V-424 
strokes S-471-3, pictures S-472, 
V-424 

water polo P-365 

Swin'bnrne, Algernon Charles (1837— 
1909), English poet S-473, E-380Jj, 
picture S-473 

buried on Isle of Wight W-133 
Swin'don, England, market and rail- 
road town 72 mi. w. of London ; pop. 
68,932 ; large locomotive and car 
works; old town is the "Svindune” 
of Domesday: map B-325 
Swine. See in Index Hog 
Swing bridge, a drawbridge that 
opens a passageway by swinging to 
one side. See in Index Bridge, 
table 

Swing music M-466 
Swings, in cattle herding C-161 
Swinnerton, Frank Arthur (born 
1884), English novelist and critic, 
born Wood Green, England; self- 
educated; critic on Manchester 
Guardian; works known for genial 
satire (novels: ‘Nocturne’, 'The 
Doctor’s Wife Comes to Stay’, and 
_A Month in Gordon Square’ ; crit- 
icism: ‘The Georgian Literary 
Scene, 1910—1935’; autobiography) 
Swinton, William (1833-92), Amer- 
ican educator, born Salton, Scot- 
correspondent for Nexo York 
Tmes during civil War; professor 
English University of California; 
his day popular in schools of 

sheer cotton fab- 
or figurll”'' in dots 

cliard a type of beet B-102 
when and how to plant, table G-19 

sweet, light- 

colored cheese full of holes ^ 
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nally made in Switzerland, but now 
produced also in America; C-207 
‘Swiss Family Robinson’, a novel by 
Johann Wyss describing the experi- 
ences of a shipwrecked family on an 
island in the Pacific Ocean. 

Swiss guards, bodyguard of popes, 
picture P-66 

Swiss guards, famous bodyguard of 
French kings after 1465 
Thorwaldsen’s memorial to, picture 
T-123 

Swiss in America 

American Colonies A-197, N-278: 
North Carolina N-278 
Swiss lapis, cracked quartz stained 
blue and used as a gem stone. 

Swiss mondaine, a pigeon, picture 
P-255 

Swissvale, Pa., manufacturing bor- 
ough. suburb of Pittsburgh; pop. 
16,488 : ntap, inset P-132 
Switch, hair trigger, picture A-502 
Switchboard 

radio studio, picture R-47 
telephone T-41— 2 

Switchyard, of railroad R-66— 7, pic- 
tures R-66, '0-290 
engines used R-63 

Swltliun, or Swithin, Saint (died A.D. 
862), bishop of Winchester. When 
his body was about to be removed 
to Winchester cathedral, in 971 
after his canonization, violent rains 
fell, delaying the removal for 40 
days; hence the legend that if it 
rains on his feast day, July 15, 
it w’ill rain thereafter for 40 days. 
Swit'zeriand, small mountainous coun- 
try of Europe: area 15.944 sq. mi.; 
pop. 4,714,992; cap. Bern: S-474-83, 
maps S-475, B-416, 426, pictures 
S-474, 476-82, Reference-Outline 

S-483 

agriculture and dairying S-474-5, 
479. pictures S-474, 476: cheese 
C-207, S-475; co-operative A-70; 
farm life S-474-5, pictures S-474, 
476 

Alps S-477. 479-80, A-179-80, pic- 
tures S-474, 477-8, A-180 
bibliography S-483 
child life S-476, pictures S-479, 480 
cities S-479, 480, list S-476. See also 
in Index names of cities 
Bern B-132 

Geneva G-36-6, pictures G-36 
Zurich Z-366 
climate S-477-8 

clothing, pictures S-474, 476, 479, 480 
commerce S-476, 480 
exports and imports. See also in In- 
dex Trade, table; per-capita for- 
eign trade, table 1-192 
education S-481 

flag F-136C, color picture P-133 
forests S-475-6, 478 
glaciers S-479 

government S-481, D-66: initiative 
and referendum 1-149 
history S-481-3 

prehistoric Lake Dwellers L-87, 
M-66, S-144, S-481, picture S-144a, 
color picture M-68 
cantons, league of (1291) S-482. 
See also in Index Treaties, table 
(Swiss Cantons, League of) 
legend of Tell T-56— 6, picture T-55 
Winkelried and the battle of Sem- 
pach W-156 

printing introduced P-414d 
ivar with Burgundy C-195 
Zwingli Z-366 
Calvin C-49 

Bern becomes capital B-132 
neutrality S-482, 483 
World Wars I and II S-483 
hydroelectric power, fable W-69 
illiteracy P-374 
Jura Mountains J-3R5 
lakes S-479, list S-476 
languages S-480-1 


nasal (Jean) :g7i=French f in azure) ; ir= German gutturaf 
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manufactures S-476, 478, 479, 480, 
list S-476: 'watches, clocks ■W-57, 
S-478; Zurich Z-366 
national anthem N-42 
national park 1^-39 
natural features S-477, list S-475 
people S-480-1, pictures S-474, 476, 
479, 480, 481: racial classification 
K-23 

products S-478, 479, 480, hst S-475 
relationships in continent, maps 
E-416-17, 419-20, 429 
re!ig:ion S-480 

rivers S-477, list S-475: Rhine 
R-133-4; Rhone R.-146 
shelter S-474, picture S-14S 
tea drinkine: T-32 
tourist business S-476-7 
transportation S-477, 479—80 
Tyrol border T-2326 
■water power S-476, picture S-477, 
table W-eo 

■winter sports W-lOO, 160, S-476, 
picture S-479 
■wrestling ■W'-307 

Swivel, a device used on a fishline 
F-118C 

Swh'eller, Dick, a roistering, good- 
natured, happy-go-lucky spend- 
thrift in Charles Dickens’ ‘The Old 
Curiosity Shop’ ; marries the 
marchioness. 

Sword S-484— 5, picture S-484 
Damascus D-12, B-204a, picture 

D-13 

Damocles’ D-13 
Justice, sword of, picture C-501 
King Arthur’s (“Bxcalibur”) A-393 
Perseus' P-154 

Roland’s ("Durendal") R-178 
St. George’s ("Ascalon") D-126 
Siegfried’s ("Balmung”) S-177 
Stalingrad D-40 
tempering, picture J-320 
Sword dance, an English folk dance 
P-192a-6 

Snordflsh. a long-snouted, mackerel- 
like fish S-485, F-115, picture S-485 
distinguished from sawfish S-62 
Sword lily, or gladiolus G-116 
Sword of Damocles D-13 
Swordtail, any of several species of 
tropical fish belonging to family 
Poeciliidae : A-281, color picture 
F-105 

Syagriiis (died ad. 487), Roman ad- 
ministrator of Gaul ; ruled district 
n. of the Seine between the Marne 
and the Oise 457-486: defeated by 
Clovis at battle of Soissons (486). 
Syb'aris, ancient city of s. Italy, pro- 
verbial for luxury (hence "syba- 
rite”) ; destroyed 510 b.c.: map 
G-197 

Sycamore (sik'a~mor), a tree S-486, 
pictures S-486 

Sycee-tael (si-sg'tdl), Chinese coin 
0-273 

Sj'deTiIiam, Charles Edward Poulett 
Tiiomson, first Baron (1799—1841), 
British-Canadian statesman : Lib- 
eral member of Parliament: as 
governor general of Canada, 1839— 
41, carried into effect union of 
Upper and Lower Canada. 
Sydeiiliam, Thomas (1624-89), physi- 
cian, born Dorset, England ; called 
the English Hippocrates and con- 
sidered the founder of modern clin- 
ical medicine: kno'wn for his diag- 
no.sis of diseases, especially plague, 
malaria, smallpox, gout: M-165 
Syd'nej . New South Wales chief city 
of Australia; pop, 1,484,434: S-486, 
A-476, map, inset A-489 
climate N-185 

harbor bridge, picture A-486. See 
also in Index Bridge, table 
Sydney, Nova Scotia. Canada, chief 
port of Cape Breton Island; pop. 
31,317; steel manufacturing: maps 
C-69, 73 

coal deposits C-118 


Sydney, University of, at Sydney, New 
South Wales N-185, S-486 
Sydney Island, in Pacific. Bee in 
Index Phoenix Islands 
Sydney Mines, Nova Scotia, Canada, 
coal-mining center on Sydney Har- 
bor, Cape Breton Island, near 
Sydney; pop. 8410: map C-73 
S.ydproven, Greenland, fishing and 
trading settlement on small island 
off s.w. coast; radio station. 

Syene. See in Index Aswan 
Syenite, a granite anciently quarried 
in Upper Egypt for obelisks ; also 
an Igneous rock similar to granite 
but containing no quartz, used in 
building; made up of an alkali 
feldspar and mica, hornblende, or 
augite 

geological classification. See in In- 
dex Rock, fable 
Syllab'ic writing W-310— 310a 
Syl'logism, in logic L-296 
Sjlvanus, spirit in mythology M-476c 
Sylves'ter 1, or Silvester I, Saint (died 
A D 335), pope 314-335; born Rome; 
reorganized discipline of Roman 
Catholic church; commemorated as 
saint December 31. 

Sylvester II (940?— 1003), French 
monk named Gerbert, elected pope 
in 999 ; tutor to Otto III ; scholar, 
mathematician, greatest private li- 
brary collector of early Middle Ages. 
Sylviidae, or silviidne (sil-vVi-de) , a 
family of perching birds embracing 
the gnatcatehers, kinglets, and Old 
World warblers 


Sylvite, potassium chloride, mineral 
source of potash M-265 
Syl'vius, Aeneas (Pius II) (1405-64), 
pope P-276 

Symbiosis (sim-bt-o’sls) , in biology, 
partnership between dissimilar 
plants or animals P-80 
ant and acacia, picture S-274 
ant and cricket C-613 
aphids and ants A-273 
blueberry and fungus B-211 
Cape buffalo and cattle heron B-341 
cattle and the ani C-529 
crab partnership with mussel and 
anemone C-604 

crocodile and ziczac P-321, picture 
C-5146 

cuttlefish and luminous bacteria 
P-208 
fish P-105 

legumes and bacteria P-297 
lichens L-220, pictures L-220 
rhinoceros and tick bird, picttire 
iA.-134 

termites and protozoans T-74 
Symbol, algebraic A-162-3 
Symbol, a visible thing which repre- 
sents an invisible object; all reli- 
gions use symbols extensively. 
Symbol, in chemistry C-211 1-205 

206, table C-211 ^ 

Symbol and convention, in man 
making M-91-9lb, map M-91b 
table M-91o ’ 

Symbolism, color C-400 
Symbolism, floweis F-181 
Symbolism, in literature, tendency to 
suggest by various means more than 
the literal meaning, term applied 
especially to work and influence of 
group of late 19th-century French 
writers who suggested emotions and 
sensations through sound and 
rhythm imitating music 
France P-289 
Russia R-295 

Syme, James (1799-1870), Scottish 
surgeon; professor of clinical sur- 
gery at universities of London and 
Edinburgh 

rubber experiments R-241 
Syme, Bonnid (born 1913), British 
author and world traveler born 
Napier, New Zealand; went to sea 


at age of 16; served with British 
in World War II. Wrote biog- 
raphies for youth; ‘Bay of the 
North; the Story of Pierre Radis- 
son’, ‘Cortes of Mexico’, ‘Cham- 
plain of the St. Lawrence’, ‘Colum- 
bus’, ‘La Salle of the Mississippi’, 
and ‘John Smith of Virginia’. 
Symeon. See in Index Simeon 
Symington, William (1763-1831), Scot- 
tish engineer and inventor; built 
steamboat, Charlotte Dundas, which 
was operated on Clyde River 1802 
forerunner of Pulton F-315 
Symington, William Stuart (born 
1901), public official and industrial- 
ist, born Amherst, Mass.; head of 
Surplus Property Administration 
1945-46; assistant secretary of war 
for air 1946-47; secretary of the 
Air Force 1947-50; chairman Na- 
tional Security Resources Board 
1950-51; RPC administrator 1951- 
52 ; U.S. senator from Missouri 
1953-. 

Sjmonds (sim’ondz) , John Addington 
(1840-93), English critic, author of 
the monumental ‘History of the 
Renaissance in Italy’ and many 
other valuable worlcs 
quoted on Renaissance R-104 
Symons, Arthur (1805—1945), English 
critic and poet; influenced by French 
literature, especially symbolist 
school (‘The Symbolist Movement 
in Literature’; ‘Studies in Seven 
Arts’) . 

Symons, (George) Gardner (1861— 
1980), painter, born Chicago, III.: 
kno'wn especially for snow scenes: 
also spring and autumn landscapes: 
works skillfully composed and have 
fresh, rich color. 

Sympathetic ink 1-150—1 
Sympathetic nerves P-245, N-111, pio- 
ture N-llS 

Sympatlietic nervous system, a double 
chain of ganglia along the spinal col- 
umn, and the nerves connected with 
them which supply the glands and 
involuntary muscles: P-245 
adrenalin stimulates D-166 
Sympet’aloiis plants, or g.amopetalous 
plants F-184, T-185, Reference-Out- 
line B-265 

Symphonic poem M-465. See also in 
Index Music, table of musical terms 
and forms 

Symphony tshn’fo-ni) , musical com- 
position for orchestra M-462-3 
Beethoven develops B-103 
Symphony orchestra 0-405—6, picture 
0-403 

‘Symposium’, dialogue by Plato P-315 
Synagogue, a congregation of Jews; 
a place of Jewish worship: J-351, 
352 

Synapse (si-naps'), the connection 
between nerve cells N-112, picture 
N-111 

Synclirotron, type of machine used to 
accelerate positive or negative 
particles A-462a-b 
bevatron A-462b 
Sjn'clino, in geology G-56 
S.vneopatioii, in music. See in Index 
Music, table of musical terms and 
forms 

Syii'diealism C-427 
Spain S-322a 

S.> iidieate, nenspaper N-192 
Sjndicates, Italian 1-274-5 
Syneedoclio (st-nelc'dd-ke) , figure of 
speech in which a part is used to 
signify the whole of an object or 
the ■whole for a part as "hearth 
for ‘‘home.’‘ 

Synge (sing), John Millington (1871— 
1909), Irish dramatist (‘Riders to 
the Sea’: ‘The piavbov of the West- 
ern World’) : 1-234, E-382b 
Synge, Kichard L(aurence) M(illlngton) 
(born 1914), English biochemist: 


Kcj : cdpo, dt, far, fdst, wh(it, fflll; me, yet, fern, there; ice, bit; low. won. 


tor, not, do; cure, bilt, rjfde, fyll, burn; out; 
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born Liverpool, England; distant 
relative of John Millington Synge: 
shared 1952 Nobel prize for chem- 
istry with A.J.P. Martin for re- 
searches on chromatography, facil- 
itating the separation of closely re- 
lated compounds. 

Synod'ic month, or lunar month M-380, 

Synodic revolution, of planets, taule 
P-283 

Synonym (sin’ 6~nim) , name given to 
'a word that means essentially the 
same as another word, as funny, 
amusing, laughable 
handbook R-88p 

S.vnovial membrane, a membrane that 
secretes a lubricating fluid called 
synovia and lines the interior of 
joints .S-192 

Syntax, in grammar G-149. See also 
in Index Grammar 
figures of F-65 . 

Synthet'ie chemistry, branch of chem- 
istry dealing with bui'ding up of 
chemical compounds. See in Index 
Synthetic products 
Synthetic Liquid Fuels Act (1944), 
U. S. P-181, M-271 
Synthetic philosophy (Spencer) S-337 
Synthetic products, those made by 
chemical or mechanical means to 
replace or improve upon natural 
products 

Bakelite P-314, C-371 
bitter almonds, oil of, substitute 
C-371 

camphor from turpentine C-55 
cellulo.se products C-162-3, W-lSed^ 
7, pIcHire C-163, table C-162 
coal-tar products C-37Q-1 
cocaine substitutes B-147 
corn products C-484-5, diagram 
C-483 

drugs D-156, N-13: quinine Q-14 
dyes D-165, 166: U.S. output C-371 
fabrics P-4, 6-7, table P-6 
fibers P-63, P-4, 6-7, table P-6 
gems J-347, picture J-349: distin- 
guished from natural J-347 
graphite G-156 

indigo, substitute C-371, 1-113 
inventions, table I-204a 
lacquer L-81-2 
leather substitutes L-150 
maizolith (hard rubber) C-484 
nylon N-317-18, pictures N-318 
pearls, artificial and imitation P-107 
perfumes P-148 
phenol C-119 

pitch C-371, T-15; asphalt A-423 
plastics P-310-14, pictures P-310-13 
rayon R-79-81, pictures R-80 
resins, synthetic p'-310-14, P-41, 

R-116, diagram C-483, pictures 
P-310-13 

rubber substitutes. See in Index 
P-ubber, synthetic 
saccharine, for sugar C-371 
sapphires, artificial J-347 
soybean products S-308b 
sponges S-354 


vanilla substitute C-371 
vitamins V-498 

Syraenso (sir'g-7;ns), N. Y., city n< 
Onondaga Lake, N. Y.; pop. 22 
583: .S-487, 7naps N-205, lJ-253 
Syracuse, Italian Siracusa (se-rii-l; 

on s.e. coast of .Sicily; p. 
suburbs; founded 
Corinthians 734 b.c.; powerful 

G-f97"V-’^'S5"'^= 


— 579 

Archimedes A-303-4 _ 

Athenian expedition against t^lb- 
413 B.c.) G-201. See also in Index 
Battles, table 

destroys Etruscan fleet (474 B.c.) 
R-184 

Pyrrhus aids P-448 
siege (214-212 B.c.) A-304. See also 
in Index Siege, table 
Syracuse University, at Syracuse, 
N. Y.; chartered 1870; liberal arts, 
applied science, business adminis- 
tration, citizenship, _ education, fine 
arts, home economics, journalism, 
law, library science, nursing, 
speech and dramatic art; State 
University of New York colleges of 
forestry and medicine; graduate 
school. 

.Syr Darya (str’dar'pa) , Turkl Sir 
Darya (ser'dai'-pit'), ancient .Jaxar- 
tes (gdk'Sar’tez), River, a great 
river of central Asia, flowing 1500 
mi. from the Tien Shan range 
to Lake Aral ; much of its water is 
drained away for irrigation : P.-257, 
T-214, maps E.-259, A-406, M-7 
Syria, republic in w. Asia bordering 
on Mediterranean; area estimated 
from 66,000 to 72,000 sq. mi.; pop. 
3,135,000; cap. Damascus; name 
Syria applied historically to entire 
e. Mediterranean coast, including 
present Syria, Lebanon, Palestine, 
and Trans-.Tordan; S-487-8, waps 
A-285, A-406, 1-224, P-156, pictures 
S-487-8. Sec also in Index Palestine 
Arab League A-290 
cities S-488. See also in Index 
names of cities 

Damascus D-12-13, picture D-12 
Palmyra P-5(f 

flag F-137, color picture F-136 
history S-488 

ancient B-8: Damascus D-12-13; 
luxuries of Antioch A-265; Phoe- 
nicians P-205; Judea and J-353 
Crusades C-520: Saladin S-25 
Assassins in A-425 
World War I W-230 
French occupation S-488 
World War II S-488. W-257 
people and language S-488 
products S-488; rugs R-247 
relationships in continent, maps 
A-406-7, 411-12 

Syriac, eastern dialect of Aramaic, a 
Semitic language, u.sed by Christian 
writer.s in certain .sections of Syria, 
Mesopotamia, and Persia from 4th 
to 13th centuries. 

Syrian Desert, de.sert region in n. 
Arabia, s.e. Syria, w. Iraq, and n.e. 
Jordan, map A-285 
Syrian golden hamster H-254, picUire 
H-254 

Syrlnga (si-rmg’ga) , the lilac genus 
of shrubs L-242, S-488 
Syrlnga, or mock orange, a shrub of 
the saxifrage family S-488 
state flower of Idaho, color picture 
S-384a 

Syrinx (str’inks), in Greek mythol- 
ogy, maiden loved by Pan P -60 
Syrinx. See in l7idex Pipes of Pan 

Syrinx, the vocal structure in singing 
birds B-171 

Syros (si'rds), or Syra (si'ra), Greek 
island in the center of the’ Cyclades 
group in Aegean Sea; chief town is 
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Hermopolis; settled by ancient 
Greeks; of great commercial im- 
portance in 19th century. 

Syrphus fly F-189 

^corn G-127, C-484, diagram C-483 
maple M-82, 83 
sorghum S-236 
System, in geology G-57 
S.vstematic geography G-44-5 
System'ic circulation, of blood H-311 
Systole (sis’td-le), contraction of 
heart H-313 

Systol'lc blood pressure B-210 
Szabadka, Yugoslavia. See in Index 
Subotlca 

Szczecin, Poland. See in Index Stet- 
tin 


Szechenyi (sa’chan-yc') , Lstvan, Count 
(1791-1860), Hungarian states- 
man ; served heroically in army 
during Napoleonic w’ars; improved 
navigation and introduced steam- 
boats on the Danube and Theiss 
rivers; died insane. 

Szechwan (su'clnodn') , province of 
w. China: 166,529 sq. mi.; pop. 
47,107,720; cap. Chengtu; cereals, 
sugar, tobacco, silk, coal, iron, salt: 
C-259, map C-260 

Chinese government moves to C-283 
dawn-redwood found S-102 
tea grown C-270 

Szeged (se'gcd), German Szegedin 
(se'ge-din) , Hungary; commercial 
city on Theiss River 100 mi. s.e. of 
Budapest; pop. 132,616; rebuilt af- 
ter flood in 1879: maps E-23, 
E-416-17, 425 

Szcklerg (sck’lerz'), a Magj'ar people 
who form about a third of the 
population of Transylvania. 

Szell (sel),' George (born 1897), 
Hungarian conductor, pianist, and 
composer, born Budapest, Hungary ; 
debut with Vienna Symphony Or- 
chestra at 11; turned to conduct- 
ing at IT, came to U. S. 1939; 
appointed conductor Metropolitan 
Opera, New York City, 1944; mu.si- 
cal director and conductor (Cleve- 
land Orchestra from 1946. 

Szent-Gyorgyi (sellt-por'fii) , Albert 
(born 1893), Hungarian physician 
and researchist, born Budapest; 
notable work in vitamin discoveries; 
received 1937 Nobel prize in medi- 
cine and physiology: V-497 

SzigetV (sVge-ti), Joseph (born 
1892), Hungarian violinist; studied 
with Hubai’; became professor at 
Geneva Conservatory 1917; noted 
for Beethoven and Bach renditions. 

Szold (gold), Henrietta (1860-1945), 
Jewish social service leader, bom 
Baltimore, Md.; founded Hadassah, 
the Women’s Zionist Organization 
of America, 1912; lived manv 
years in Palestine and took active 
part in Zionist undertakings; 
director Youth Immigration from 
Europe to Palestine. 

S z y m a n o w s Ic i ( sli e-m ihi-df'ske ) 

Karol (1883-1937), Polish com- 
poser; operas (‘Hagith’; ‘King 
Roger); three .symphonies; violin 
piano, and choral worlts; his later 
music marked by atonality and 
postimpressionism; considered bv 


French a. German ii : pern, po ; tWn.ttenjn = French nasal (Jeail) :g7i=Prench j (« in azure) • i - 

, J n azure) , a: _ German guttural ch 
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